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NAPHTHALENE DERIVATIVES 



BACKGROUND OF THE INVENTION 

[0001] The present invention relates to Daphthalene 
derivatives, to processes and intermediates for their prepa- 
ration, to pharmaceutical compositions containing them and 
to their medicinal use. The compounds of the present 
invention are selective agonists and antagonists of serotonin 
1 (5-11^) receptors and as such are useful in treating 
migraine and other disorders for which a 5-HTj agonist or 
antagonist is indicated. 

[0002] European patent application 434,561-A describes 
7-alkyl, alkoxy, and hydroxy substituted-l-(4-substituted-l- 
piperazinyl)-napbthalenes. The compounds are claimed to 
be 5-HTj agonists and antagonists useful for the treatment of 
migraine, depression, anxiety, schizophrenia, stress and 
pain. However, EP 434,561-A neither discloses nor suggests 
the type of 7-substituted l-(l-piperazinyl)-naphtbalenes pro- 
vided by the present invention. 

[0003] European patent application 343,050-Al describes 
7-unsubstituted, halogenated, and metboxy substituted-l-(4- 
subsn'tutcd-l-piperazinyl)-naphtha]enes as 5-HT^ ligands 
useful in therapy. However, EP 343,050-Al neither discloses 
nor suggests the type of 7-substituted 1 -(1-piperazinyl)- 
napbtbalenes provided by the present invention. 

[0004] Drug Res. Dev., 1991,22,25 describes 7-methoxy- 
l-(l-piperazinyl)-naphthalene as a 5-HTj ligand. This pub- 
lication neither discloses nor suggests the type of 7-substi- 
tuted l-(l-piperazinyl)-naphthalenes provided by the 
present invention. 

[0005] Thus ligands with high affinity for the 5-HTj 
receptors are well recognized as having therapeutic value for 
the treatment of human conditions caused by serotonin 
imbalance. 

SUMMARY OF THE INVENTION 

[0006] The present invention relates to compounds of the 
formula 
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[0008] R 2 is — R 4 , — 0— R 4 , — O— S(0) 2 — R 4 , 
— NR 4 Rj, R 4 — (CH^ — NH(C=X) — (CH-J — , 
R 4 — (CH 2 X,— 0(C=0)NH-(CH 2 ) c — (C=0)NH— , 
R 4 — <C=0)NH— (C=0)NH— , — (CHA,— NH(C=X)— 
(CH,J C — R 4 , R 4 — (CH^-O^O^CHj)-, 
— (CHJb— 0(C=0)— (CH 2 ) C — R 4 , — NH(C=X)NH— 
R 4 , R 4 — 0(C=0)0— , — 0(C=O)NH— R 4 , 
R 4 — 0(C=0)NH— , — (CHA— <C=0)— {Cl-y.— R 4> 
— NH— S(0) 2 — R 4 , — C(OH)R 4 R 5 , — CH(OH)— R 4 , 
— (C=0)— NR 4 R 5 , — CN, — N0 2 , substituted Cj to C 6 
alkyl, substituted or unsubsfituted Cj to C 6 alkenyl, or 
substituted or unsubstituted Cj to Q alkynyl, said substi- 
tuted moieties substituted with a moiety of the formulae 
— R 4 , — R 4 Rj, — O— R<, or — 5(0),,— R 4 ; 

[0009] R 3 is hydrogen, CH 3 OCH 2 CH 2 , Cj to Q 
alkyl, Cj to C 6 alkylaryl, or aryL 

[0010] R 4 and R s are each independently 
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Rn 



[0011] hydrogen, — CF 3 , C , to C 6 alkyl, C 2 to C 6 
alkylaryl, with the proviso that when R 2 is — R 4 or 
— OR 4 , R 4 is not hydrogen or C, to C 6 alkyl; 



[0012] R 6 , R 7 , R 8 , Rg, R 10f R^, R 12 , R 13 , R„, R 15 , 
R 16 , R 37 , and R 18 are each independently H, halogen, 
— CF 3 , — {C=0)R 20 , — CN, — ORso, — NRajR^. 
— NR^SOjR,,, — N I0 C0 2 R^, — N=C— 
NCCHj)^ — S(b).R M , — SC^NR,^, — N0 2 , aryl, 
Cj to C 6 alkylaryl, — <C=0)0R 20 , 
— <C=O)NR 20 R 23 , C 3 to C 6 alkyl, C, to C 6 alkenyl, 
and C 3 to C 6 alkynyl; 

[0013] R 6 and R 7 , R 7 and R 8 , R 8 and Rg, Rp and R 10 , 
R 13 and R 12> R 12 and R 13 , R„ and R 14 , R 35 and R, 6 , 
R 3S and R 17 , and R 37 and R 18 may be taken together 
to form a five-to-seven-membered alkyl ring, a six- 
membered aryl ring, a five to seven membered 
beteroalkyl ring having one beteroatom of N, O, or 
S, or a five-to six-membered heteroaryl ring have 1 
or 2 heteroaloms of N, 0, or S; 

[0014] R 3B is hydrogen or C 3 to C, alkyl; 

[0015] R 20 and R 23 are each independently hydrogen, 
Cj to C s alkyl, aryl, or Q to C 6 alkylaryl, or may be 
taken together to form a C 4 to C 7 alky] ring; 

[0016] R 22 is Cj to C 6 alkyl, aryl, or G 3 to C 6 alky- 
laryl; 

[0017] A, B, D, E, and F are each independently C, 
N, or (0=0); 

[0018] G, I, J, and K are each independently C, N, 0, 
S, or (C=0), with the proviso that there is at most 
one of 0, (C=0), or S per ring; 

. [0019] L and Z are each independently C or N; 

[0020] M is C, N, or (C — O); 

[0021] X is 0 or S; 

[0022] a is 0, 1 or 2; 

[0023] e is 0, 1 or 2; 

[0024] d is 0, 1, or 2; 

[0025] b and c are each independently 0, 1, 2, 3, 4, 5, 

or 6, with b+c being at most 6; 

[0026] a broken line indicates the presence optionally 
of a double bond and the above aryl groups and the 
aryl moieties of the above alkylaryl groups are 
independently selected from phenyl and substituted 
phenyl, wherein said substituted phenyl may be 
substituted with one to three groups selected from C 3 
to C 4 alkyl, halogen, hydroxy, cyano, carboxamido, 
nitro, and C 3 to C 4 alkoxy, and pharmaceutical^ 
acceptable salts thereof. 

[0027] The compounds of the invention include all optical 
isomers of formula I (e.g. R and S enantiomers) and their 
racemic and diastereomeric mixtures. When R 3 is 



[0028] the R enantiomers at the cbiral carbon designated 
by an asterisk in formula I are preferred. 

[0029] Unless otherwise indicated, the alkyl and alkenyl 
groups referred to herein, as well as the alkyl moieties of 
- other groups referred to herein (e.g. alkoxy), may be linear 
or branched, and they may also be cyclic (e.g. cyclopropyl, 
cyclobutyl, cyclopentyl, or cyclohexyl) or be linear or 
branched and contain cyclic moieties. Unless otherwise 
indicated, halogen includes fluorine, chlorine, bromine, and 

[0030] The following compounds are preferred: 

[0031] 7-Benzamido-l-(4-metbyl-l-piperazinyl)-naph- 
thalene; 

[0032] 7-(l-Naphthylcarboxamido)-l-<4-methyi-l-pip- 
erazinyl)-naphthalene; 

[0033] 7-Benzamido-l-(l-piperazinyl)-naphthalene; 

[0034] 7-AceUmido-l-(4-methyl-l-piperazinyl)-naph- 
thalene; 

[0035] 7-Hexanamido-l-(4-methyl-l-piperazinyl)- 
naphthalene; 

[0036] 7-{Phenylaminocarbonylamino)-l-(4-methyl-l- 
piperazinyl)-naphthalene; . . 

[0037] 7-{Benzylioxycarbonylamino)-l-(4-methyl-l- . 
piperazinyl)-oaphtbalene; 

[0038] 7-(3-Nitro-2-pyridiDylamino)-l-(4-methyl-i- 
piperazinyl)-naphthalene; 

[0039] 7-(5-NiUo-2-pyridylamino)-l-(4-methyl-l-pip- 
erazinyl)-naphthalene; 

[0040] 7-(3-Hydroxy-3-methyl-l-butynyl)-l-(4-me- 
thyl-l-piperazinyl)-naphthalene; 

[0041] 7-(2-Ethylsulfonyl)ethenyl-l-<4-methyl-l-pip- 
erazinyl)-naphthalene; 

[0042] 7-(4-Chlorobenzyloxy)-l-(4-methyl-l-piperazi- 
nyl)-naphthalene; 

[0043] 7-{3-Methylaminosulfonylphenyl)-l-(4-methyl- 
l-piperazinyl)naphthalene; 

[0044] 7-(3-Methylsulfooylaminophenyl)-l-(4-methyl- 
l-piperazinyl)-naphthalene; 

[0045] 7-Benzoyl-l{4-metbyl-l-piperazinyl)naphtha- 
lene; 

[0046] 7-(3-Methoxycarbonylpbenyl)-l-(4-methyl-l- 
piperazinyl)-naphthalene; 

[0047] 7<3-FluorophenyI)-l-(4-methyl-l-piperazinyl> 
naphthalene; 

[0048] 7-(Benzyloxy)-l-(4methyl-l-piperazinyl)-naph- 
thalene; 

[0049] 7-(4-Chlorobenzoyloxy)-l-(4-methyl-l-piper- 
azinyl)-naphthalene; 

[0050] 7-(lmidazolo[4^-b]pyridin-l-yl)-l-(4-methyl- 
l-piperazinyl)-naphthalenc; 

[0051] 7-(Benzimidazol-l-yl)-l-(4.methyl-l-piperazi- 
nyl)-naphthalene; 



[0052] . 7-(5-Cyanobenzimidazol-l-yl)-l-(4-methyl-l- 
piperazinyl)-napbthalenc; 

[0053] 7<U>Triazolo[4,5-b]pyridin-l-yl)-l-(4-me- 
thyl-l-piperazinyl)-naphthalene; 

[0054] 7-(5-Trifluoromethylbeazimidazol-l-yl)-l-(4- 
' metbyl-l-piperazinyl)-naphtbalene; 

[0055] 7-(6,7-Dichlorobenzimidazol-l-yl)-l-(4-me- 
tb y ] - 1 -piperazinyl)-naphthalene ; 

[0056] 2-[8(4-Methylpiperazin-l-yl)naphuialeu-2- 
yloxymethyl]quinoEne; 

[0057] l-Meroyl-4-{7-[2-(4-chlorophenyl)thiazol-5-yl- 
metboxy]napbthalen-l-yl}piperazine; 

[0058] l-Methyl-4-[7-(5-chloro-thiopben-2-ylmetbox- 
y)napthalen-l-yl]piperazine; 

[0059] 8-(4-Metbylpiperazin-l-yl)napbthalene-2-car- [ 
boxylic acid phenylamide; 

[0060] 7-Amwo-l-{l-methyl-4-piperidiny])-napbtha- 
lene; 

[0061] 7-(3-Nitro-2-pyridylamino)-l-(l-methyl-4-pip- 
eridinyl)-naphthalene; 

[0062] 7-(Imidazolo[4,5-b]pyridin-l-yl)-l-(l-niethyl- 
4-piperidinyl)-napbthalene; 

[0063] 7-(4-Chlorobenzamido-l-(l-methylpiperidinyl)- 
naphthalene; 

[0064] 7-Amino-l-{l-metbyl-3-piperidmyl)-naphtha- 
lene; 

, [0065] 7-(3-Nitro-2-pyridylamino)-l-(l-methyl-3-pip- 
eridinyl)-naphthaleoe; 

[0066] 7-(Imidazolo[4,5-b]pyridin-l-yl> l-(l-methyl- 
3-piperidinyi)-napbthalene; 

[0067] 7-Benzamido-l-(l-methyl-3-piperidinyl)-naph- 
thakDe; 

[0068] 7-(4-Chlorobenzamido)-l-(4-methoxyethyl-l- 
piperazinyl)-naphthalene; 

[0069] 7-(4-Cblorobenzamido)-l-(4-propyl-l-piperazi- 
pyl)-naphthalene; 

[0070] 7-(4-Chlorobenzamido)-l-(4-ethyl-l-piperazi- 
nyl)-naphthalene; . 

[0071] 7-Amino-l-{l-n)etbyl-3-pyrrolidinyl)-naphtha- 
lene; 

[0072] 7-Benzamido-l-(l-methyl-3-pyrrolidinyi)- 
naphthalene; 

[0073] 7-Formamido-l-{pyrroIidiii-2-(R)'ylinethyl)- 
naphthalene hydrochloride; 

[0074] 7-Arrrino-l-(l-piperazinyl)-naphthalene; 

[0075] 7-0midazolo-[4,5-b]-pyridin-l-yl)- l-(l-piper- 
azinyl)-naphthalene; and 

[0076] 7-<U3-Triazolo-[4^-by P yridiD-l-yl)-l-(l- 
pipcrazioyl)-naphthaleoe; 



[0077] The following compounds are particularly pre- 
ferred: 

[0078] 7{Imidazolo[4,5-b]pyridm-i-yl)-l-(I-meth- 
ylpyrroUdin-3-yl)naphthalene; 

[0079] 7-(4-Chlorobenzamido)-l-(pyrroUdin-2-<R)-yl- 

melhyl)napbthalene; 
[0080] 2-[8-(4-Metbylpiperazin-l-yl)naphthalen-2- 

yloxy]nicotinonitrile; 
[0081] l-(4-Methylpiperazin-l-yl)-7-pyrimidin-5-yl) 

naphthalene; 

[0082] 7-(5-Cyanopyridin-3-yl)-l-(4-methylpiperazin- 

l-yl)naphlhalene; 
[0083] l-(Piperazin-l-yl)-7-(pyrimidin-5-yl)naphtha- 

lene; 

[0084] 7-(4-Chlorobenzamido-l-(4-methylpiperazin-l- 
yl)napbthaleoe; 

[0085] 7-(3-Methoxyphenyl)H4-metbylpiperazin-l- 
yl)naphthalene; 

[0086] 7-(Imidazolo[44-b]pyridiri-l-yl)-l-(4-meth- 

ylpiperazin-l-yl)naphthalene; 
[0087] 8-(4-Methylpiperazin-l-yl)naphlhalene-2-car- 

boxytic acid 4-cblorobenzylamide; 

[0088] 7-Pyrimidin-2-yloxy-i-(4-methylpiperazin-l- 
yl)oaphthalene; 

[0089] 7-(4-Methoxyphenyl)-l-(4-metbylpiperazin-l- 
yl)-naphthalene; 

[0090] 7-(Benzimidazol-l-yl)-l-(4-methylpiperazin-l- 
yl)naphtbaleae; and 

[0091] 8(l-Methylpiperidin-4-yl)naphthalene-2-car- 
boxylic acid 4chlorobeozylamide. 

[0092] Other compounds believed to be most preferred are 
the following: 
[0093] l-{7-[3-<4-Cbloro-benzyl)-[l,2,4]oxadiazol-5- 

yl]-napbthalen-l-yl}-4-methyl-piperazine; 
[0094] 4-{7-[3-(4-Chloro-benzyi)-[l,2,4]oxadiazol-5- 

yl]-naphthalen-l-yl}-l-methylpiperidine; 
[0095] 3 7-(3-Methoxypbenyl)-l-(l-methylpiperidi- 

nyl)-napbthalene; aDd 
[0096] 7-(4-Methoxyphenyl)-l-<l-metbylpiperidinyl)- 

naphthalene. 

[0097] The present invention also relates to a pharmaceu- 
tical composition for treating a condition selected from 
hypertension, depression, anxiety, eating disorders, obesity, 
drug abuse, cluster headache, migraine, pain, Alzheimer's 
disease, and chronic paroxysmal hemicrania and headache 
associated with vascular disorders comprising an amount of 
a compound of the formula 1 or a pharmaceutical^ accept- 
able salt thereof effective in treating such condition and a 
pharmaceutically acceptable carrier. 

[0098] The present invention also relates to a pharmaceu- 
tical composition for treating disorders arising from defi- 
cient serotonergic neurotransmission (e.g., depression, anxi- 
ety, eating disorders, obesity, drug abuse, cluster headache, 
migraine, pain and chronic paroxysmal hemicrania and 
headache associated with vascular disorders) comprising an 
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amount of a compound of the formula I or a pharmaceuti- 
cally acceptable salt thereof effective in treating such con- 
dition and a pharmaceutically acceptable carrier. 

[0099] The present inventioo also relates to a method for 
treating a condition selected from hypertension, depression, 
anxiety, eating disorders, obesity, drug abuse, cluster head- 
ache, migraine, Alzheimer's disease, pain and chronic par- 
oxysmal bemicrania and headache associated with vascular 
disorders comprising administering to a mammal (e.g., a 
human) requiring such treatment an amount of a compound 
of the formula I or a pharmaceutically acceptable salt thereof 
effective in treating such condition. 

[0100] The present invention also relates to a method for 
treating disorders arising from deficient serotonergic neu- 
rotransmission (e.g., depression, anxiety, eating disorders, 
obesity, drug abuse, cluster headache, migraine, pain and 
chronic paroxysmal hemicrania and headache associated, 
with vascular disorders) comprising administering to a 
mamma] (e.g., a human) requiring such treatment an amount 
of a compound of the formula I or a pharmaceutically 
acceptable salt thereof effective in treating such condition. 

[0101] The present invention also relates to a compound of 
the formula . 




[0102] where R t is of the formulae 

n 




m 




[0103] R 2 is (Methyl) 3 Sn— or (Butyl) 3 Sn— ; R 3 is hydro- 
gen, Cj to C 6 alkyl, C, lo .C 6 alkylaryl, or aryl; a is 0, 1, or 
2; and a broken line indicates the presence optionally of a 
double bond and the above aryl groups and the aryl moieties 
of the above alkylaryl groups are independently selected 



from phenyl and substituted phenyl, wherein said substituted 
phenyl may be substituted with one to three groups selected 
from Cj to C, alkyl, halogen, hydroxy, cyano, carboxamido, 
nitro, and Q to .C 4 alkoxy. These compounds include all 
optical isomers of formula I (e.g. R and S enantiomers) and 
their racemic and diastereomeric mixtures. When Rj is 



H I 



[0104] the R enaotiomers at the chiral carbon designated 
by an asterisk in formula I are preferred. These compounds 
are useful as intermediates in preparing compounds of 
formula I. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0105] Compounds of formula I of this invention where R 1 
is of the formula II are prepared by the following reaction of 
an a-tetralone of formula V with a suitable piperazine of 
formula VI. 




VII 



[0106] . The so called enamines of formula VII are gener- 
ally prepared by this reaction in the presence of an acid 
catalyst such as, for example, p-toluenesulfonic acid or 
titanium tetrachloride. If desired, the water formed as a 
by-product of the reaction may be effectively removed from 
the reaction as it is formed by tbe use of a reagent such as 
molecular sieves or calcium sulfate, or- by azeotropic 
removal employing a Dean Stark trap with a refluxing 
solvent. The reaction is typically run in a reaction inert 
solvent such as benzene, toluene, tetrahydrofuran, or meth- 



yleoe chloride, at a temperature of from about -78" C. to 
about 150° C. When titanium tetrachloride is used as the 
acid catalyst, the preferred temperature for the reaction is 
from about -78° C. to about 25" C. When azeotropic water 
separation is employed, the preferred reaction temperature is 
the boiling temperature of the particular reaction solvent. 

[0107] In general, the a tetralones of formula V, for 
example, where R 2 is — OH, — NOj, or — NH- are known 
in the literature and can be readily prepared by those skilled 
in the art, such as, for example 7-amino-a-tetralone, (J. Med. 
Chem., 1976, 19, 472) and 7-hydroxy-a-tetralone, (Tetra- 
hedron Lett., 1981, 22, 603). Other a tetralones of formula 
V are readily prepared using the alkylation, acylation, and 
organometallic reactions described herein and in standard 
synthesis texts, for example Organic Synthesis, Wiley, New 
York). The piperazines of formula VI are commercially 
available or can be made using methods known in the art. 

[0108] The enamines of formula VII may be converted to 
compounds of formula I by an oxidative process. The 
reaction may be carried out using a variety of methods 
known in the art. Among the acceptable oxidizing agents are 
noble metal catalysts, such as, palladium or platinum on 
activated carbon if desired, cbloranil, and sulfur. The reac- 
tions can be carried out in a reaction inert solvent for 
example, toluene, xylene, tetrahydrofuran, methylene chlo- 
ride, preferably toluene or xylene, however a solvent is not 
always necessary, especially for oxidations carried out with 
elemental sulfur. The oxidation reactions generally proceed 
at a temperature of about 0° C. to about 250" C. Preferred 
temperatures for the oxidation depend on the particular 
oxidant in use and are about 60° C. to about 150° C. for 
noble metal catalytic oxidation, about 150° C. to about 250° 
C. for sulfur oxidation and about 0° C. to about 100° C. for 
cbloranil oxidations. From 1 to 5 equivalents, preferably 2-4 
equivalents, of an additive such as dicyclopentadiene or 
[2,2,2] bicyclooctene may be added to the reaction to reduce 
the amounts of enamine reduction side products which may 
form competitively with the desired naphthalene product. 

[0109] Additional compounds of formula I may also be' 
formed using standard chemical transformations on other 
compounds of formula I. For example, when R 2 is 
R 4 (C=0)NH— or R 4 (C=0)0— , these groups may be 
hydrolyzed in the presence of aqueous acid or base to form 
— NH 2 and — OH groups, respectively. These standard 
hydrolysis reactions may be carried out in water with any of 
a variety of acids or bases (for example HC1, HBr, NaOH, 
or KOH, preferably acid for araidehydrolysis and base for 
ester hydrolysis) and a cosolvent (methanol or tetrahydro- 
furan, for example) may be used if desired to promote 
dissolution of I in the medium. The reaction may be carried 
out at a temperature of from about 0° C. to about 150° C. The 
preferred reaction temperature is about 20° C. to about 40° 
C. for basic hydrolysis and about the boiling temperature of 
the mixture for acidic hydrolysis. 




Rj = R 4 (C=0)0 , R 2 = OH, NH 2 

R4(C==0)NH 



[0110] Additional compounds of formula I may be pre- 
pared by a reaction using an alkylating or acylating agent 
(alkyl halide, mesylate, triflate, etc., or arylalkyl halide, 
mesylate, triflate, etc., or an alkyl or aryl anhydride, or an 
alkyl or aryl carboxylic acid chloride, etc.) with compounds 
of formula I where R 2 = — NH, or — OH. Suitable alkylating 
agents could include compounds of the formulae 
R„ — (CH 2 )b — Y or R s — (CHA— Y where b is 0 to 3 and Y 
is a suitable leaving group, such as, for example, Br, I, or 
Inflate. Suitable acylating agents could include acid chlo- 
rides (e.g. R^CHA— (C=0)-C1 or R^CH^— 
(C=0)— CI) or acid anhydrides (e.g. (R«— (dQb— 
(C=0)) 2 — O or (R— (CH 2 ) b — (C=0)) 2 — O, where b is 0 
to 3). The reaction may be carried out in a reaction inert 
solvent such as tetrahydrofuran and dichloroethane for the 
alkylating and acylating reactions. Preferred solvents 
depend on the solubility of the reagents and the selection 
thereof would be known to one skilled in the art. These 
alkylation or acylation reactions are carried out at tempera- 
tures of between about 0° C. to about 200° C. depending on 
the nature of the reaction. Preferred temperatures are. 
between about 0° C. to about 75° C. for the acylation^ 
reactions and between about 25° C. to about 100° C. for the^ 
alkylation reactions. 

[0111] Additional compounds of formula I may be pre- 
pared by the well known reductive alkylation reaction of the 
compounds of formula I where R 2 is — NH 2 with aldehydes 
and ketones in the presence of hydrogen gas and a platinum 
or palladium catalyst or in the presence of a reducing agent 
such as sodium cyanoborohydride. 

[0112] Other compounds of formula I can be synthesized 
using an activated aromatic or beterocylic compound, which 
are either commercially available or can be produced using 
methods known in the art. To form the additional com- 
pounds, these reactants are reacted with compounds of 
formula I where R 2 is OH or NH 2 . As shown below, the term 
activated aromatic or heterocyclic compound implies a ring 
compound of formulae VIII or IX; 




R 2 =OH,NHj 



-continued 




Q = o,nh 



[0113] where Y is a suitable leaving group (for example 
halogen or trifluoromethanesulfonyloxy) and the ring is 
rendered susceptible to nucleophilic attack by the presence 
of one or more nitrogen atoms in the ring or by the presence 
of one or more electron withdrawing groups (in other words 
one or more of R 6 , R 7 , R 8 , R 9 , R J0 , R llP R 12 , R 13 , or R„ are 
halogen, — CF 3 , nitro, cyano, alkoxycarbonyl, amidocarbo- 
nyl, etc.) attached to the ring. Values for A, B, D, E, F, G, I, 
J, K, and R 6 , R 7 , R g , R,,, R 10 , R u , R 12 , R 13 , and R 14 may be 
selected from those described previously. Solvents suitable 
for use with the activated aromatic or heterocylic com- 
pounds include, for example, dimetbylformamide, N-met- 
hypyrrolidinone, or methylene chloride and a base (for 
example triethylamine, 4-dimethylaminopyridine, sodium 
or potassium carbonate, sodium hydride) may be used to 
facilitate the process if desired. Preferred solvents depend on 
the solubility of the reagents and the selection thereof would 
be known to one skilled in the art. These alkylation or 
acylation reactions are carried out at . temperatures of 
between about 0° C. to about 200° C. depending on the 
nature of tbe reaction. Preferred temperatures are between 
about 50° C. to about 125° C. for these reactions. 

[0114] The alkylation and acylation procedures described 
above can also be useful in synthesizing of intermediates of 
formula V. 

[0115] Compounds of formula I where R 2 is one of the 
claimed alkyl, alkenyl, or alkynyl moieties can be prepared 
by reaction of compounds of formula I where Rj is CF 3 S0 3 
with an appropriate olefin or acetylene compound in the 
presence of a palladium catalyst. The selection of appropri- 
ate olefin or acetylene depends on the alkyl, alkenyl, or 
alkynyl moiety desired in the end product, as would be 



appreciated by one skilled in the art. The alkenyl and alkynyl 
substituted compounds can be produced using the following 
reaction scheme: 




[0116] The catalyst may be selected from those typically 
employed for the so-called Heck reaction (palladium . 
acetate, palladium chloride, bis (acetonitrile) palladium 
chloride, for example). The reaction is carried out neat or in 
a reaction inert solvent such as acetonitrile, dimelbylforma- 
mide, or N-methylpyrrolidinone. The reaction is conve- 
niently run at 20° C. to 160° C, preferably 60° C. to 130° 
C. The details of reactions of this type have been well 
described in the literature (Organic Reactions 1982, 27, 
345). 

[0117] The synthesis of compounds having the claimed 
alkyl moieties require the additional step of reducing tbe 
product of the reaction discussed in the previous paragraph. 
The reduction is performed using standard methods known 
in tbe art. 

[0118] The Heck reaction can also be useful in the syn- 
thesis of intermediates of formula V, as is known in the art. 

[0119] The compounds of formulae I and intermediates of 
formula V where R 2 is CF 3 S0 3 can be prepared by reacting 
the corresponding R 2 substituted hydroxy compounds of 
formulae 1 or V with an activated form of triflic acid, for 
example, triflic anhydride, acid chloride, N-phenyltrifluo- 
romethanesulfonimide, preferably triflic anhydride, typi- 
cally in the presence of a base, such as, for example, 
triethylamine or diisopropylethylamine, preferably triethy- 
lamine. The reaction may be run in an inert solvent, such as, 
tetrahydrofuran or methylene chloride, at a temperature of 
from about -78* C. to about 25° C, preferably below about 
0° C. This procedure is known in the art, as shown, for 
example, in J. Amer. Chem. Soc, 1987, 109, 5478. 

[0120] A method to prepare the compounds of formula I 
where R 2 is R 4 or R^CH^C^XCH^— is accom- 
plished by reacting compounds of formula 1 where R 2 is 
trimethylstannyl or tributylstannyl with an aryl or vinyl 



halide, or an aryl or vinyl iriflate, or an aryl or alkyl acid 
chloride or a bcteroaryl halide or triflate in the presence of 
a catalyst, preferably tetrakis(triphenylphosphine)palladiuxn 
or tris(dibenzylideneacetone)dipal]adium, and is shown in 
the following reaction scheme: 




[0121] The procedures and conditions to carry out this 
reaction arc known to those in the art, for example, in 
Angew. Chem. Int. Ed. Engl., 1986, 25, 508. . The triflate 
variant of this reaction is also known in the art, for example, 
in J. Amer. Chem. Soc, 1987, 109, 5478. A further variation 
of this type of process which uses an alkyl -or aryl halide in 
the presence of carbon, monoxide gas and a palladium 
catalyst is also known, for example, in J. Amer. Cbem. Soc, 
1988,110,1557. 

[0122] It will be recognized by one skilled in the art that , 
the coupling reactions described above may also be used to 
prepare the intermediates of formula V. 

[0123] The stannane compounds I and V may be prepared 
from the compound 1 (R 2 being CF 3 S0 3 ) following known 
literature procedures (J. Amer. Chem. Soc, 1987, 109, 
5478). 

[0124] A method to prepare compounds of formula I 
where R 2 is R 4 is accomplished by reacting compounds of 
formula I where R 2 is bromo, iodo, or — OSO.CF 3 with an 
arylstannane, arylboronic acid, beteroaryl boronic acid, or 
heteroarylstannane in the presence of a catalyst, preferably 
tetrakis(triphenylphosphine)palladium, in an inert solvent, 
and is shown in the following scheme: 




-continued 




R J =R < 



[0125] The procedures and conditions to carry out this 
reaction are known to those skilled in the art, for example, 
in Angew. Chem. Int. Ed. Engl., 1986, 25, SOB. The iriflate 
variant of this reaction is also known in the art, for example, 
in J. Amer. Chem. Soc, 1987, 109, 5478. The required 
aryistannanes or heteroarylstannanes are available by meth- 
ods known to one skilled in the art, for example, in J. Am. 
Chem. Soc, 1987, 109, 5478. The procedure and conditions 
for boronic acid couplings are described in J. Org. Chem. 
1993, 58, 2208. 

[0126] A method of preparing compounds of formula I and 
intermediates of formula V where R 2 is — O — R 4 is to react 
corresponding compounds of formula I or intermediates of 
formula V where R 2 is — OH with alcohols, for example, 
ethanol or benzyl alcohol, in the presence of triphenylphos- 
phine and diethyl azodicarboxylate in a Mitsunobu reaction. 
Mitsunobu reactions are known in the art, for example, as 
disclosed in Synthesis 1981, 1. 

[0127] Further compounds of formula 1 where R 2 is 
R«— <CH,) b O— {C=0>— (CH 2 ) C — or R«(CHj) b — NH— 
(C=X)— (CH 2 ) C — and c is 0 may be prepared by reaction 
of compounds of the formula I where R 2 is OS0 2 CF 3 with 
an alcohol ot an amine and carbon monoxide in the presence 
of a palladium catalyst. Hydrolysis of the resulting esters or 
amides to the corresponding acids and treatment following 
the general procedures outlined in EP 0 438 230 A2 further 
• allow the preparation of additional compounds of formula I 
where R 2 is — R, and R 4 is of formula XVI [e.g., a (1,2,4- 
oxadiazol-5-yl)-naphthalene]. 

[0128] Compounds of formula I may also be prepared 
using standard functional group manipulations known in the 
art and which are disclosed in various standard synthetic 
chemistry texts. Examples of these are discussed below. 
[0129] When R 2 is R 4 (CH 2 ) b (C=0)(CH 2 ) c — it may be 
reacted with a reducing agent, to yield the corresponding 
alcohol. Standard methods known in the art can be used. 
Useful reducing agents include sodium borohydride, lithium 
aluminuto hydride, or borane (or any of its complexes). 
[0130] Compounds of formula I where the R, substituent 
includes a ketone or ester carbonyl moiety may be treated 
with organometallic agents, such as alkyl- and aryl lithiums, 
or Grignard reagents using methods known in the art. In this 
reaction, the resulting compounds will be tertiary alcohols 
(R 2 — - C(0H)R 4 R s ). 

[0131] When R 2 contains an amide group, treatment with 
a reducing agent, such as, for example, lithium aluminum 
hydride or borane using known methods, produces the 
corresponding alkylated (or aralkylated) secondary or ter- 
tiary amines. 



[0132] Another example of the interconversion of com-' 
pounds of formula I is the reduction of a nitro group of an 
R 2 substituent including a nitrophenyl or nitropyridyl group 
to the corresponding amine. For example, as shown below, 




[0133] where R 3 and Z are as defined above, the reaction 
may be carried out using known nitro group reducing agents 
and methods, for example, bydrogenation over noble metal 
catalysts (palladium or platinum on a support, such as 
carbon, if desired) or by dissolving metal reduction. 

[0134] In a further example of the interconversion of the 
compounds of formula I, the product of the previous reaction 
scheme may be cyclized with, for example, dimetbylforma- 
mide dimethyl acetal or triethyl orthoformate to produce 
fused imidazole compounds of formula I, as shown below, 




[0135] The reaction may be carried out in an inert solvent, 
such as, for example, dimethylformamide, ethanol, or dim- 
ethyl sulfoxide, preferably dimethylformamide. The reac- 
tion is run at a temperature of from about 20° C. to about 
125° C. If desired, an acid catalyst, such as, p-toluene- 
sulfonic acid or camphor sulfonic acid, preferably p-tolu- 
enesulfonic acid, may also be used to facilitate the reaction. 
In some cases the amidine compounds of formula 1 can be 
isolated, especially when the acid catalyst is not used. 

[0136] Another method to carry out the reaction shown in 
the previous scheme employs diethyl ethoxymethylenema- 
lonate, ethoxymelhylenemalononilrile, or related reagents 
preferably ethoxyroethylenemalononitrile, as the cyclization 
reagent. This reaction may be run in an inert solvent, such 
as, acetic acid, ethanol, or isopropanol, preferably isopro- 
panol or acetic acid. The reaction temperature should be 
from about 25° C. to about 150° C. The preferred tempera- 



ture is the reflux temperature of the solvent for convenience 
and to decrease the reaction time. 

[0137] Compounds of formula I where Rj is tetrahydro- 
pyridine, piperidine, or azacycloalkylmethyl may be pre- 
pared from 8-bromo-B-tetralone, which is known in the art, 
for example in U.S. Pat. No. 4,897,405, as shown in the 
following reaction scheme: 



Br 
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Ri = Formula III Rj = Formula 10 



[0138] The 8-bromo-p-letralone is first reacted with an 
amine, for example, dibenzylamine to form an enamine X 
using the same procedure disclosed previously on page 8. 
Tbe enamine X can be dehydrogenated as described above 
on page 9, chloranil being tbe preferred reagent with these 
particular reactants, to yield 1 -bromo-7-amine substituted 
naphthalenes Xi. Selection of an appropriate amine for tbe 
enamine-forming step would be apparent to one skilled in 
the art, for example, diallylamine and dibenzylamioes for 
instance. Compounds XI can be then treated with vinylstan- 
nanes, for example, l-BOC-4-trimethylstannyl-l,2,5,6tet- 



rahydropyridine (BOOtert-butyloxycarbonyl), shown in 
the above scheme, in the presence of a catalyst. Palladium is 
the preferred catalyst, for example (Ph 3 P) 4 Pd or Pd^dba), 
and the reaction follows the same procedures as described 
above on pages 12 to 14, where Ra is tetrabydropyridine in 
a so-called Stille and Heck reactions. 
[0139] Compounds of formula I where R 2 is piperidine can 
be prepared by catalytic hydrogenation of the tetrahydropy- 
ridine from the previous paragraph, using standard methods 
known in the art, generally with' palladium on carbon as the 
catalyst Compounds I where Rj is piperidine or tetrabydro- 
pyridine can be produced, for example, by removal of the 
benzyl groups (when R 2 is dibenzylamino) by catalytic 
hydrogenolysis, using a suitable catalyst such as palladium 
hydroxide, palladium on carbon, or platinum on carbon, 
preferably palladium hydroxide. The reaction is performed, 
in an inert solvent, such as etbanol or ethyl acetate, either 
with or without a protic acid, such as acetic acid or HC1. The 
preferred acid is acetic acid. In this case, the resulting 
compounds are of formula I where R 2 is amino. The amino 
group can be derivatized using standard techniques known 
in the art and as described previously on pages 10 to 16 to 
afford further compounds of formula I with substituted 

. [0140] Compounds of formula XI from the previous reac- 
tion scheme may also be treated with alkyllithium reagents, 
for example, butyllithium, sec-butyllitbium or tert- butyl- 
lithium, preferably butyllithium in an inert solvent, as shown 
below, 




Ri = Formula HI OR IV 



[0141] Suitable solvents include, for example, ether or 
tetrahydrofuran, preferably tetrahydrofuran. Reaction tem- 
peratures range from about -110" C. to about 0° C. The 
intermediate lithium anions of formula XII thus formed may 
then be further reacted with a suitable electrophile, selection 
of which depends on the desired substituent at the R x 
position. Suitable electrophiles to prepare compounds I 
.where Rj is formula III or IV include, for example, carbonyl 
derivatives or alkylating agents (e.g., l-BOC-4 piperidone, 
1-BOC-prolinal or l-FMOC-2-chloromethylpyrrohdine 
(FMOC-fluorcnylmcthoxycarbonyl)).. 

[0142] In the case where an aldehyde or ketone is used as 
the electrophile, the intermediates XIII, XTV, or XX .which 
are formed require that the hydroxy group be removed so as 
to result in compounds of formula 1 as shown below, 




R, = Formula IV 

BOC 




Ri = Formula HI 



-continued 




Rl = Formula V 



[0143] This step may be accomplished by one of several 
standard methods known in the art. For example, a tbiocar- 
bonyl derivative (for example a xanthate) may be prepared 
and removed by a free radical process, both of which are 
known to those skilled in the art. Alternatively, the hydroxyl 
group may be removed by reduction with a hydride source 
such as trietbylsilane under acidic conditions, using such as, 
for example, trifluoroacetic acid or boron trifluoride. The 
reduction reaction can be performed neat or in a solvent, 
such as methylene chloride. A further alternative would be 
to first convert the hydroxyl group to a suitable leaving 
group, such as tosylate or chloride, using standard methods. 
The leaving group is then removed with a nucleophilic 
hydride, sucb as, for example, lithium aluminum hydride. 
This last reaction is performed typically in an inert solvent, 
sucb as, ether or tetrabydrofuran. Also, a reducing agent may 
be used to reductively remove of tbe benzylic substituent. 
Suitable reducing agents include, for example, Raney nickel 
in ethanol, or sodium or lithium in liquid ammonia. Another 
alternative method for removing tbe hydroxyl group is to 
first dehydrate the alcohol XIII, XIV, or XX to an olefin with 
a reagent such as Burgess salt (7. Org. Chem., 1973, 38, 26) 
followed by catalytic hydrogenation of the double bond 
under standard conditions with a catalyst such as palladium 
on carbon. The alcohol may also be dehydrated to tbe olefin 
by treatment with acid such as p-toluenesulfonic acid. For 

XIII the tree radical procedure is preferred because it pre- 
serves tbe stereochemical integrity of the chiral center. For 

XIV or XX tbe Burgess salt or acid dehydration procedures 
are preferred. 

[0144] In tbe case where R, is, for example, dibenzy- 
lamino, additional compounds of formula I may be prepared 
by hydrogenolysis and derivatization as described above on 
pages 10 to 16. 

[0145] 8-bromo-pMetralone, discussed earlier, may also be 
utilized to form other compounds of formula I, as shown 
below, 




P = H or Protecting Group 



\ 




R, = Formula in or IV I 

Rl= Formula IH or tV 
R2=RiO, R,,alkenyl 
nlkynyl (substituted 



[0146] 8-bromo-B-tetralone is first dehydrogenated to 
form l-bromo-7-bydroxynapbthaIene using an oxidizing 
reagent, such as, for example, elemental sulfur as described 
above on page 8 or N-bromosuccinimide. An appropriate 
protecting group is then used to protect the hydroxyl group 
if desired, formation and selection being within the knowl- 
edge of one skilled in the art (e.g., Greene' and Wuts, 
Protective Groups in Organic Synthesis, 2nd edition, Wiley, 
New York, 1991). This is followed by subsequent replace- 
ment of the bromo substituent using methods described 
previously on pages 16 to 18. After replacement of tbe 
bromo substituent, tbe hydroxyl protecting group may be 
removed using standard chemistry, and the free hydroxyl 
group may be derivatized as described above on pages 10 to 
14 to afford compounds of formula 1 wherein R 2 is attached 
. to the naphthalene ring via a carbon or oxygen atom. In some 
cases the protecting group may also serve as an activating 
group for further transformations, CF 3 S0 3 for example, as 
described earlier on pages 12 to 14 or may simply be the 
final R 2 moiety. 

[0147] Unless indicated otherwise, the pressure of each of 
the above reactions is not critical. Generally, the reactions 
will be conducted at a pressure of about one to about three 
atmospheres, preferably at ambient pressure (about one 
atmosphere). i 



[0148] The compounds of the formula I which are basic in 
oature are capable of forming a wide variety of different salts 
with various inorganic and organic acids. Although such 
salts must be pbannaceutically acceptable for administration 
to animals, it is often desirable in practice to initially isolate 
a compound of the formula I from the reaction mixture as a 
pharmaceutical^ unacceptable salt and then simply convert 
the latter back to the free base compound by treatment with 
an alkaline reagent, and subsequently convert the free base 
to a pharmaceutical^ acceptable acid addition salt. The acid 
addition salts of the base compounds of this invention are 
readily prepared by treating the base compound with a 
substantially equivalent amount of the chosen mineral or 
organic acid in an aqueous solvent medium or in a suitable 
organic solvent such as methanol or ethanol. Upon careful 
evaporation of the solvent, the desired solid salt is obtained. 

[0149] The acids which are used to prepare the pharma- 
ceutically acceptable acid addition salts of the base com- 
pounds of this invention are those which form non-toxic acid 
addition salts, i.e., salts containing pharmacologically 
acceptable anions, such as hydrochloride, hydrobromide, 
hydroiodide, nitrate, sulfate or bisulfate, phosphate or acid 
phosphate, acetate, lactate, citrate or acid citrate, tartrate or 
bitartrate, succinate, maleate, fumarate, gluconate, saccha- 
rate, benzoate, methanesulfonate and pamoate [i.e., 1,1'- 
methylene-bis-(2-hydroxy-3naphthoate)] salts. 

[0150] Those compounds of the formula I which are also 
acidic in nature, e.g., where R 2 contains a carboxylate, are 
capable of forming base salts with various pharmacologi- 
cally acceptable cations. Examples of such salts include the 
alkali metal or alkaline-earth metal salts and particular, the 
sodium and potassium salts. These salts are all prepared by 
conventional techniques. The chemical bases which are used 
as reagents to prepare the pharmaceutically acceptable base 
salts of this invention are those which form non-toxic base 
salts with the herein described acidic compounds of formula 
I. These non-toxic base salts include those derived from such 
pharmacologically acceptable cations as sodium, potassium, 
calcium and magnesium, etc. These salts can easily be 
prepared by treating the corresponding acidic compounds 
with an aqueous solution containing the desired pharmaco- 
logically acceptable cations, and then evaporating the result- 
ing solution to dryness, preferably under reduced pressure. 
Alternatively, tbey may also be prepared by mixing lower 
alkanolic solutions of the acidic compounds and the desired 
alkali metal alkoxide together, and then evaporating the 
resulting solution to dryness in the same manner as before. 
In either case, stoichiometric quantities of reagents are 
preferably employed in order to ensure completeness of 
reaction of maximum product of yields of the desired final 
product. 

[0151] The compounds of the formula I and the pharma- 
ceutically acceptable salts thereof (hereinafter, also referred 
to as the active compounds of the invention) are useful 
psychotherapeutics and are potent serotonin (5-HTj) ago- 
nists and antagonists and may be used in the treatment of 
depression, anxiety, eating disorders, obesity, drug abuse, 
cluster headache, migraine, chronic paroxysmal hemicrania 
and headache associated with vascular disorders, pain, and 
other disorders arising from deficient serotonergic neu- 
rotransmission such as Alzheimer's disease. The compounds 
can also be used as centrally acting antihypertensives and 
vasodilators. 



[0152] The affinities of the compounds of this invention 
for the various serotonin I receptors are evaluated using 
standard radioligand binding assays as described in the 
literature. The 5-HT 1A affinity is measured using the proce- 
dure of Hoyer et al. (Brain Res., 1986, 376, 85). The 5-HT lc 
affinity is measured using the procedure of Pazos et al. (Eur. 
J. Pharmacol., 1985, 106, 539). The 5HT 1D affinity is mea- 
sured using the procedure of Heuring and Peroutka (J. 
Neurosci., 1987, 7, 894). 

[0153] The compositions of the present invention may be 
formulated in a conventional manner using one or more 
pharmaceutically acceptable carriers. Thus, the active com- 
pounds of the invention may be formulated for oral, buccal, 
intranasal, parenteral (e.g., intravenous, intramuscular or 
subcutaneous) or rectal administration or in a form suitable 
for administration by inhalation or insufflation. 

[0154] For oral administration, the pharmaceutical com- 
positions may take the form of, for example, tablets or 
capsules prepared by conventional means with pharmaceu- 
tically acceptable excipients such as binding agents (e;g. 
pregelatinised maize starch, polyvinylpyrrolidone or 
hydroxypropyl metbylcellulose); fillers (e.g. lactose, micro- 
crystalline cellulose or calcium phosphate); lubricants (e.g. 
magnesium stearate, talc or silica); disintegrants (e.g. potato 
starch or sodium starch glycolate); or wetting agents (e.g. 
sodium lauryl sulphate). The tablets may be coated by 
methods well known in the art. Liquid preparations for oral 
administration may take the form of, for example, solutions, 
syrups or suspensions, or they may be presented as a dry 
product for constitution with water or other suitable vehicle 
before use. Such liquid preparations may be prepared by 
conventional means with pharmaceutically acceptable addi- 
tives such as suspending agents (e.g. sorbitol syrup, methyl 
cellulose or hydrogenated edible fats); emulsifying agents 
(e.g. lecithin or acacia); non-aqueous vehicles (e.g. almond 
oil, oily esters or ethyl alcohol); and preservatives (e.g. 
methyl or propyl p-hydroxybenzoates or sorbid acid). 

[0155] For buccal administration the composition may 
take the form of tablets or lozenges formulated in conven- 
tional manner. 

[0156] The active compounds of the invention may be 
formulated for parenteral administration by injection, 
including using conventional catheterization techniques or 
infusion. Formulations for injection may be presented in unit 
dosage form, e;g. in ampules or in multi-dose containers, 
with an added preservative. The compositions may take such 
forms as suspensions, solutions or emulsions in oily or 
aqueous vehicles, and may contain formulating agents such 
as suspending, stabilizing and/or dispersing agents. Alter- 
natively, the active ingredient may be in powder form for 
reconstitution with a suitable vehicle, e.g. sterile pyrogen- 
free water, before use. 

[0157] The active compounds of the invention may also be 
formulated in rectal compositions such as suppositories or 
retention enemas, e.g., containing conventional suppository 
bases such as cocoa butter or other glycerides. 

[0158] For intranasal administration or administration by 
inhalation, the active compounds of the invention are con- 
veniently delivered in the form of a solution or suspension 
from a pump spray container that is squeezed or pumped by 
the patient or as an aerosol spray presentation from a 
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pressurized container or a nebulizer, with the use of a 
suitable propellant, e.g. dichlorodifluoromethane, tricblorof- 
luorometbane, dichlorotetrafluoroethane, carix)n dioxide or 
other suitable gas. In the case of a pressurized aerosol, the 
dosage unit may be determined by providing a valve to 
deliver a metered amount. The pressurized container or 
nebulizer may contain a solution or suspension of the active 
compound. Capsules and cartridges (made, for example, 
from gelatin) for use in an inhaler or insufflator may be 
formulated containing a powder mix of a compound of the 
invention and a suitable powder base such as lactose or 

[0159] A proposed dose of the active compounds of the 
invention for oral, parenteral or buccal administration to the 
average adult human for the treatment of the conditions 
referred to above (e.g., migraine) is 0.1 to 200 mg of lie 
active ingredient per unit dose which could be administered, 
for example, 1 to 4 times per day. 

[0160] Aerosol formulations for treatment of the condi- 
tions referred to above (e.g., migraine) in the average adult 
human are preferably arranged so that each metered dose or 
"puff' of aerosol contains 20 //g to 1000 /*g of the compound 
of the invention. The overall daily dose with an aerosol will 
be within the range 100 fig to 10 mg. Administration may be 
several times daily, for example 2, 3, 4 or 8 times, giving for 
example, 1, 2 or 3 doses each time. 

[0161] The following Examples illustrate tbe preparation 
of the compounds of the present invention. Melting points 
are uncorrected. NMR data are reported in parts per million 
(d) and are referenced to the deuterium lock signal from the 
sample solvent (deuteriochloroform unless otherwise speci- 
: fied). Specific rotations were measured at room temperature 
using the sodium D line (589 om). Commercial reagents 
were utilized without further purification. THF refers to 
tetrahydrofuran. DMF refers to dimethylformamide. Chro- 
matography refers to column chromatography performed 
using 32-63 urn silica gel and executed under nitrogen 
pressure (flash chromatography) conditions. Room or ambi- 
ent temperature refers to 20-25° C. All non-aqueous reac- 
tions were run under a nitrogen atmosphere for convenience 
and to maximize yields. Concentration at reduced pressure 
implies tbe use of a rotary evaporator. 

[0162] The terms 1-piperazinyl and piperazin-l-yl, 1-pip- 
eridinyl and piperidin-l-yl, and 3-pyrrolidinyl and pyrroli- 
din-3-yl are used interchangeably throughout this document. 
Triflate refers to — OS0 2 CF 3 or CF 3 S0 3 . 

EXAMPLE 1 

[0163] 7-Benzamido-l-(4-methyl-l-piperazinyl)-napbtha- 
lene 

[0164] 7-Amino-a-tetralone (42.15 g, 0.262 mol) was 
dissolved in dry THF (1000 mL) and iriethylamine (38.3 
mL, 0.288 mol) was added. The mixture was chilled to 0° C. 
and benzoyl chloride (33.4 mL, 0.288 mol) was added 
dropwise with a THF (10 mL) rinse. Tbe mixture was 
mechanically stirred overnight, then the solvent was 
removed with a nitrogen stream. The residues were taken up 
in methylene chloride and extracted with 1 N HQ, water, 
saturated sodium bicarbonate, and brine. The organic phase 
was further dried over calcium sulfate and concentrated to a- 
solid mass. Recrystallization from ethanol (650 mL) yielded 



52 g of 7-benzamido-a-tetralone. Concentration of the 
mother liquors yielded another 6 g for a total yield of 58.9 
g ' (85%): mp 153-156° C. Analysis calculated for 
C 17 H„N0 2 : C, 77.25; H, 5.34; N, 5.30. Found: C, 77.05; H. ' 
5.57; N, 5.30. 

[0165] 7-Benzamido-a-tetralone (5.0 g, 18.95 mmol) was 
dissolved in dry THF (107 mL) and N-methyl-piperaziDe 
(6.3 mL, 56.8 mmol) was added. The solution was cooled to 
-78° C. and titanium tetrachloride (25 mL, 22.75 mmol) in 
methylene chloride (30 mL) was added dropwise. The 
mixture was stirred overnight and during this lime a fine 
green precipitate formed. The solvent was removed under a 
stream of nitrogen and the residue was stirred vigorously in 
a mixture of ethyl acetate and SN ammonium hydroxide for 
2 hours. Tbe solid which formed was collected, washed with . 
ethyl acetate and then ether, and dried in vacuo. The filtrate 
was discarded. The solid was vigorously stirred with 1 N 
sodium hydroxide (100 mL) and methylene chloride (100 
mL) for 2 hours. The solid which did not dissolve was 
removed by filtration. The phases were separated from the 
filtrate and the organic layer was washed with brine, dried 
over calcium sulfate and concentrated to give 1.01 g of 
product. The solid was now stirred with dimethyl sulfoxide 
(DMSO, 150 mL) for 2 hours and filtered again. The 
undissolved material was discarded. The DMSO was 
removed at reduced pressure and the residue was taken up in 
methylene chloride. This organic solution was treated with 
brine which removed the last traces of DMSO from the 
organic phase and caused immediate precipitation of 2.29 g 
more product which was collected and dried. The phases 
were separated from tbe filtrate. The organic layer was dried 
over sodium sulfate and concentrated to leave 2.13 g of light 
tan solid product. In this fashion 5.43 g, 83% of 7-benza- 
mido-l-(4-methyl-l-piperazinyl)-3,4-dihydronaphthalene 
was obtained; 3 H NMR (CDQj) 8 7.88 (dd, J=1.5, 8 Hz, 
2H), 7.77 (br s, 1H), 7.59 (d, J-2 Hz, 1H), 7.56-7.46 (m, 
4H), 7.16 (d, J=8 Hz, 1H), 5.32 (t, J-4.5 Hz, 1H), 2.88 (br 
s, 4H), 2.692.55 (m, 6H), 236 (s, 3H), 2.27-2.17 (m, 2H). 

[0166] Amixture of xylene (500 mL) and 10 % Palladium 
on carbon (2.0 9) was refluxed overnight with azeotropic 
removal of water by means of a Dean-Stark trap containing 
4 A molecular sieves. The mixture was cooled to room 
temperature and 7-ben2amido-l-<4-methyl-l-piperaziDyl)- 
3,4-dihydronapbtbalene (5.44 g, 15.67 mmol) was added. 
The mixture was heated at reflux for 2 hours, cooled, and 
filtered through a Celite pad. The filtrate was concentrated in 
vacuo and purified by silica gel flash chromatography (1.5x4 
inches). Elution with 50 to 85% ethyl acetate/hexane gave 
7-benzamido-a-telralone (0.636 9). Continued elution with 
95% ethyl acetateftexane and pure ethyl acetate gave 1.37 
g of title product followed by 1.95 g of a 2:1 mixture of title 
product and 7-benzamido-l-(4-metbylpiperazinyl)-l,2,3,4- 
tetrahydronaphthalene. The 1.95 g mixture was rechromato- 
graphed as above to yield 1.0 g more pure title product. In 
this manner 2.37 g, 43% was obtained: mp 173-175" C. 
Analysis calculated for C^H^NjO: C, 76.49; H, 6.71; N, 
12.16. Found: C, 75.94; H, 6 39;. N, 11.95. 

EXAMPLE 2 

[0167] 7-Amino-l-(4-metbyl-l-piperazinyl)-napbthalene 

[0168] 7-Benzamido-l-(4-methyl-l-piperazinyl)-naphtha- 
lene (tbe product from example 1, 3.75 g, 10.87 mmol) was 
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slurried in 6N HQ (a mixture of concentrated HQ (25 mL) 
and etbanol (25 mL)) (50 raL) and refluxed for 3.5 hours. 
The mixture was cooled and brought to pH 10 with 1 N 
sodium hydroxide. The aqueous mixture was extracted with 
methylene chloride. The organic layer was washed with 
brine, dried over calcium sulfate and concentrated to afford 
2.44 g (92 %) of the title product which was suitable for use 
in further reactions without purification. A sample was 
recrysullized from isopropyl alcohol for analysis: mp 157- 
159° C; 5 H NMR 6 7.65 (d, J-8.5 Hz, 1H), 7.44 (d, J-8 Hz, 
1H), 7.35 (d, J-2 Hz, 1H), 7.17 (t J=8 Hz, 1H), 7.04 (d with 
long range coupling, J=7 Hz, 1H), 6.94 (dd, J-2.5, 8.5 Hz, 
1H), 3.88 (br s, 3H), 3.12 (br s, 4H), 2.42 (s, 3H). Analysis 
calculated for C l5 H 39 N 3 : C, 74.65; H, 7.94; N, 17.41. 
Found: C, 74.79; H, 8.14; N, 17.41. 

EXAMPLE 3 

[0169] 7{2-Napbtbylcarboxamido)-l-(4methyl-l-piper- 
azi oy l)-n aph thalene 

[0170] A solution of 7-amino-l-(4-metbyl-l-piperazinyi)- 
naphthalene (0.197 g, 0.817 mmol) and triethylamine (0.217 
. mL, 1.63 mmol) in acetonitrile (10 mL) was chilled to 0° C. 
and 2-naphthoyl chloride (0.311 g, 1.63 mmol) was added. 
The solution was refluxed overnight. The solvent was 
removed at reduced pressure and the residue was taken up in 
methylene chloride. The mixture was stirred vigorously with 
saturated sodium bicarbonate for 2 hours and the phases 
were separated. The organic layer was dried over calcium 
sulfate and concentrated to a tan foam which was purified by 
flash chromatography on silica gel (1x3 inches).. Ethyl 
acetate/hexane gradient elution of from 25:75 to 75:25 
followed by ethyl acetate and finally 5% ethanol/ethyl 
acetate gave 0.31 g of light yellow foam. Trituration with 
hexane yielded 0.235 g (72%) of the title product as an 
amorphous solid: mp 95-130° C. High resolution mass 
Spectrum (HRMS) m/e calculated for C^H^r^O: 
395.1994. Observed m/e: 395.1981. 

EXAMPLE 4 

[0171] 7<3-Nitrobenzamido)-l-(4-methyI-l-piperazinyl)- 
napbtbalene 

[0172] The title product was prepared following the pro- 
cedure of example 3 from 7-amino-l-(4-naelhyl-l-piperazi- 
nyl)-naphthalene (0.15 g, 0.622 mmol) and triethylamine 
(0.09 mL, 0.68 mmol) and 3-nitrobenzoyl chloride (0.127 
mL, 0.684 mmol) in acetonitrile (10 mL) with an overnight 
reflux. The product was purified by silica gel flash chroma- 
tography followed by recrystallization from ethyl acetate to 
yield 0.116 g (47%) of the title product: mp 182-184° C. 
Analysis calculated for C^H^N.^: C, 67.68; H, 5.68; N, 
14.35. Found: C, 67.47; H, 5.64; N, 14.08. 

EXAMPLE 5 

[0173] 7-(l-Naphtbylcarboxamido-l<4-methyl-l-piper- 
azinyl)-naphtbalene 

[0174] The title product was prepared following the pro- 
cedure of example 3 from 7-amino-l-(4-methyl-l-piperazi- 
nyl)-naphthalene (0.227 g, 0.94 mmol) and triethylamine 
(0.133 mL, 0.1.32 mmol) and 1-naphthalenecarboxylic acid 
chloride (0.259, 132 mmol) in acetonitrile (10 mL) with 
stirring overnight at room temperature. The product was 



purified and after chromatography and recrystallization from 
ethyl acetate yielded 0.213 g (57%) of the title compound 
and had; mp 217-218° C. Analysis calculated for 
C M H M N 3 0: C, 78.96.H, 6.37; N, 10.62. Found: C, 78.66; H, 
6.33; N, 10.48. 

EXAMPLE 6 

[0175] 7-(3-Cblorobenzamido)-l-{4-methyl-l-piperazi- 
nyl)-napbthalene 

[0176] The title product was prepared following the pro- 
cedure of example 3 from 7-amino-l-(4-metbyl-l-piperazi- 
nyl)-Dapbthalene (0.24 g, 0.995 mmol) and triethylamine 
(0.146 mL, 1.09 mmol) and 3-chlorobenzoyl chloride (0.138 
mL, 1.09 mmol) in acetonitrile (10 mL) with overnight 
stirring at room temperature. The product was isolated using 
flash chromatography and trituration from hexane and 
recrystallization from ethyl acetate (with a seed crystal) to 
yield 0.076 g (20%) of the tide compound: mp 147-148° C. 
HRMS m/e calculated for C^H^ClNjO: 379.1448. 
Observed m/e: 379.14473. Analysis calculated for 
CjjHjjCIN^O: C, 69.56; H, 5.84; N, 11.06. Found: C, 68.95; 
H, 5.81; N, 10.96. 

EXAMPLE 7 

[0177] 7<3,5-Dinitrobenzamido)-l-(4-methyl-l-piperazi- 
nyl)-naphthalene 

[0178] The title product was prepared following the pro- 
cedure of example 3 from 7-amino-l-(4-methyl-l-piperazi- 
nyl)-naphthalene (0.15 g, 0.622 mmol) and triethylamine 
(0.09 mL, 0.68 mmol) and 3,5-dinitrobenzoyl chloride 
(0.158 g, 0.684 mmol) in acetonitrile (10 mL) with overnight 
stirring at room temperature. The product was purified using 
chromatography and recrystallization from acetonitrile to 
yield 0.17 g (63%) of the title compound: mp 254-256° C. 
Analysis calculated for Cj,H 2 , N 3 0.: C, 60.68; H, 4.86; N, 
16.08. Found: C, 6059; H, 4.73; N, 15.88. 

EXAMPLE 8 

[0179] 7-(4-Chlorobenzamido)-l-(4-metbyl-l-piperazi- 
nyl)-naphthalene 

[0180] The title product was prepared following the pro- 
cedure of example 3 from 7-amino-l-(4-rnethyI-l-piperazi- 
nyl)-naphtbalene (0.249 g, 1.03 mmol) and triethylamine 
(0.151 mL, 1.14 mmol) and 4-chlorobenzoyl chloride (0.241 
g, 1.14 mmol) in acetonitrile (10 mL) with overnight stirring 
at room temperature. The product was purified using chro- 
matography and recrystallization from ethyl acetate to yield 
0.17 g (43%) of the title compound as a white solid mp 
174-175° C. HRMS m/e calculated for C^H^ClNaO: 
379.1448. Observed m/e: 379.1465. Analysis calculated for 
C^H^ClNaO: C, 69.56; H, 5.84; N, 11.06. Found: C, 69.38; 
H, 5.80; N, 10.96. 

EXAMPLE 9 

[0181] 7-(3-Cyanobenzamido)-l-(4-methyl-l-piperazi- 
nyl)-naphthalene 

[0182] The title product was prepared following the pro- 
cedure of example 3 from 7-amino-l-(4-metbyl-l-piperazi- 
nyl)-naphthalene (0.213 g, 0.883 mmol) and triethylamine 
(0.258 mL, 1.94 mmol) and 3-cyanobenzoyl chloride (0.322 
g, 1.94 mmol) in acetonitrile (10 mL) with stirring at reflux 
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for 2 hours and then at room temperature overnight. The 
mixture was concentrated and the residue was taken up in 
methylene chloride. This organic solution was washed with 
0.5 N sodium hydroxide, dried over calcium sulfate and 
concentrated. The product was isolated by silica gel flash 
chromatography and recrystallization from isopropyl alco- 
hol to yield 0.184 g of (60%) of the title compound: mp 
220-222° C. Analysis calculated for C 33 H :a N 4 0: C, 7457; 

H, 5.99; N, 15.12. Found: C, 74.42; H, 5.78; N, 14.96. 

EXAMPLE 10 

' [0183.] 7-(4-Hydroxybenzamido)-l-(4-methyl-l-piperazi- 
nyl)-napbtbalene . . 

[0184] A mixture of 7-amino-l-(4-methyl-l-piperazinyl)- 
napbthalene (0.118 g, 0.489 mmol) and triethylamine (0.13 
mL, 0.98 mmol) in acetonitrile (10 mL) was chilled to 0° C. 
and 4-triisopropylsilyloxybenzoyl chloride (0.16 g, 0.51 
mmol) dissolved in methylene chloride was added all at 
once. The mixture was gently refluxed overnight; then 
7-amino-l-(4-metbyl-l-piperazinyl)-naphthalene (0.038 g, 
0.16 mmol), 4-triisopropylsilyloxybenzoy! chloride (0.5 g, 

I. 6 mmol), and triethylamine (0.13 mL, 0.93 mmol) were 
added. The reaction was refluxed for an additional 24 hours, 
cooled and the solveot was removed at reduced pressure. 
The residue was partitioned between methylene chloride and 
saturated aqueous sodium bicarbonate and stirred vigorously 
for 5 hours. The phases were separated and the organic layer 
was washed with brine, dried over calcium sulfate and 
concentrated to a tan foam which was purified by flash 
chromatography on silica gel (1x3.5 inches). Elution with 
25% ethyl acetate/hexane removed unweigbed recovered 
acid chloride. Continued elution with an ethyl acetate/ 
hexane gradient of from 1:3 to 3:1 followed by 100% ethyl 
acetate gave 0.238 g of 7-(4-triisopropylsilyloxybenza- 
mido)-l-{4-methyl-l-piperazinyl)-naphthalene as a viscous 

[0185] The product of the above reaction was dissolved in 
dry THF (10 mL) and tetrabutylammonium fluoride (0.47 
mL, 0.47 mmol, 1 M in THF solution) was added dropwise. 
The solution darkened and was stirred 2 hours followed by 
addition of 0.2 mL more tetrabutylammonium fluoride. After 
stirring an additional 3 bours, the solvent was removed and 
the residue was taken up in ethyl acetate. This organic phase 
was washed with water and brine, dried over calcium sulfate 
and concentrated to a white foam. This foam was flash 
chromatographed on silica gel (1x4 inches). Gradient elu- 
tion with ethyl acetate/hexane of from 1:3 to 3:1 gave nil. 
Continued elution with 5% ethanol/ethyl acetate gave first 
the title product (0.04 g) which was about 80 % pure 
followed by an additional 0.02 g of pure product. The 0.02 
g sample was triturated with ether/hexane and yielded 0.006 
g (1.9%) of title product as a tan solid: mp 156-160° C. 
HRMS m/e calculated for CH^NjO,: 361.1789. 
Observed m/e: 361.1787. 

EXAMPLE 11 
[0186] 7-Benzamido-l-(l-piperazinyl)-napbthalene 
[0187] The title product from Example 1 (0.50 g, 1.45 
mmol) was dissolved in methylene chloride (10 mL) and 
chilled to 0° C. 1-chJoroethyl chloroformate (0.156 mL, 1.45 
mmol) was added via syringe. The mixture was allowed to 
come to room temperature and then refluxed 3 hours. 



Additional l-chloroethyl chloroformate (0.1 mL, 0.93 
mmol) was added and the mixture was further refluxed 
overnight. Methanol (10 mL) was added and the reaction 
was refluxed for 2 hours. The mixture was concentrated and 
the residue was taken up in methylene chloride and extracted 
with 1 N NaOH and brine. The organic phase was dried, 
concentrated onto silica gel, and flash chromatographed 
(1x4 inches silica gel). Gradient elution with ethyl acetate/ 
bexane of from 1:1 to 100% ethyl acetate followed by 
elution with 2 to 10% ethanol/0.1% ammonium hydroxide/ 
ethyl acetate gave recovered unweighed starting material. 
Continued elution with 15% mcthanol/0.1% ammonium 
nydroxide/etbyl acetate gave 0.32 g of the title product as a 
clear colorless oil which partially crystallized on standing. 
Trituration with ether gave 0.13 g (27%) of the title com- 
pound as while crystals: mp 1415-144° C; ] H NMR 6 8.58 
(br s, 1H), 8.04 (br s, 1H), 7.95 (dd, J =8, 1.5 Hz, 2H), 7.84 
(d, J-9 Hz, 1H), 7.68 (dd, J-2, 9 Hz, 1H), 7.62-7.49 (m, 4H), 
7.37 (t, J=8 Hz, 1H), 7.12 (d, J=7 Hz, 1H), 3.32-3.22 (m, 
5H), 3.16 (br s, 3H), 2.40 (br s, 11H, exchanges with D 2 0). 
HRMS m/e calculated for C 2 ,H 2 ^ 3 0: 331.1680. Observed 
m/e: 331.1682. 

EXAMPLE 12 
[0188] 7-(4-Chlorobenzamido-l-(l-piperazioyl)-naphtha- 

[0189] The title product of example 8 (1.69 g, 4.62 mmol) 
and 1,8-bis (dimethylamino)napbthalene (3.47 g, 16.2 
mmol) were dissolved in dichloroethane (160 mL) and 
chilled to 0° C. 1-Chloroethyl chloroformate (0.8 mL, 7.4 
mmol) was added and the solution was refluxed overnight. 
The mixture was concentrated and flash chromatographed 
on silica gel (2x3 inches). Elution with 10 to 25% ethyl 
acetate/hexane gave first an unweighed impurities and then 
156 g of a mixture of 1,8-bis (dimetbylamino)naphthalene 
and the utelhane intermediate (1:1.2 ratio). The mixture was 
dissolved in methylene chloride and extracted repeatedly 
with pH 5.8 buffer. The organic layer was dried over calcium 
sulfate and concentrated to give 0.98g of base free interme- 
diate urethane suitable for subsequent reaction. 
[0190] The intermediate was dissolved in methanol (40 
mL) and refluxed 5 hours. The mixture was concentrated and 
the residues were taken up in methylene chloride. The 
organic phase was washed with 0.5 N NaOH and brine, dried 
over calcium sulfate and concentrated. The residue was flash 
chromatographed on silica gel (1x2 inches). Elution with 5 
to 15% methanol/0.1% ammonium hydroxide/ethyl acetate 
gave 0.667 g of oily solid. This semi-solid recrystallized 
from methanol to give 054 9 (32%) of the title compound 
as tan crystals in two crops: mp 210-211° C. HRMS m/e 
calculated for C^H^O^O: 365.1290. Observed m/e: 
365.1294. 

EXAMPLE 13 

[0191] 7-(l-Naphthylmethylamino)-l-(4-methyl-l-piper- 
aziny])-naphthalene 

[0192] To a cold (-78° C.) mixture of lithium aluminum 
hydride (0.012 g, 0.316 mmol) in THF (5 mL) was added the 
product of example 5 (0.10 g, 0.256 mmol) all at once. The 
mixture was allowed to warm to ambient temperature and 
stir 5 bours. The mixture was refluxed overnight. The 
mixture was cooled to 0° C. and additional lithium alumi- 



num hydride (0.014 g, 0.368 mmol) was added and the 
mixture was refluxed 5 hours more. The mixture was again 
cooled to 0° C. and carefully quenched with water and the 
solvent was removed. The residue was taken up in ethyl 
acetate, dried over sodium sulfate, concentrated, and flash 
cbromatographed on silica gel (1x2.5 inches). Elution with 
a gradient of 50 to 85% ethyl acetate/hexane gave 0.05 9 of 
title product. Recrystallization from ether gave 0.018 g 
(18.5%) of title product as a white solid: mp 140-141° C. 
HRMS m/e calculated for C 26 H, 7 N 3 : 381.2199. Observed 
m/e: 381.2217. 

EXAMPLE 14 

[0193] 7-(Benzylamino)-l-(4-methyl-l-piperazinyl)- 
napbtbalene 

[0194] The title product of example 1 (0.12 g, 0.348 
mmol) was dissolved in toluene (4 mL) and borane-dimethyl 
sulfide (03 mL, 3 mmol) was added. The mixture was 
refluxed 3 hours and cooled. 6 N HQ and ethyl acetate were 
added and the mixture was refluxed until all the solids bad 
dissolved. The organic phase was separated and discarded. 
The aqueous phase was made basic with 4 N NaOH and 
extracted with methylene chloride. This organic phase was 
washed with brine, dried over calcium sulfate and concen- 
trated. The crude product was purified by flash chromatog- 
raphy on silica gel (0.5x4 inches)^ Elution with 50% and 
then 75% ethyl acetate/hexane gave 0.053 9 of product. This 
material was further purified by trituration with hexane to 
provide 0.03 g, (26 %) of the title product as a tan powder: 
mp 115-117° C; *H NMR 5 7.64 (d, J-83 Hz, 1H), 
7.46-7.24 (m, 6H), 7.14 (t, J-73 Hz, 1H), 7.07 (d, J-2.5 Hz, 
1H), 7.00 (ss, J-l, 7.5 Hz, 1H), 6.94 (dd, J-2.5, 8.5 Hz, 1H), 
430 (br s, 2H), 434 (or m, 1H), 3.01 (br s, 4H), 2.53 (br s, 
4H), 238 (s, 3H). Analysis calculated for 
C 22 H 2 5N 3 .0.5H,O: C, 77.61; H, 7.70; N, 1234. Found; C, 
77.78; H, 7.48; N, 12.07. 

EXAMPLE 15 

[0195] 7-Trifluoroacetamido-l-(4-methyl- 1-piperazinyl)- 
naphthalene 

[0196] A solution of 7-amino-l-(4-methyl-l-piperazinyl)- 
naphtbalene (0.25 g, 1.04 mmol) and triethylamine (0.15 
mL, 1.14 mmol) in dry THE was chilled to 0° C. and treated 
with trifluoroacetic anhydride (0.16 mL, 1.14 mmol). The 
mixture was allowed to warm to ambient temperature and 
stir overnight. Triethylamine (0.25 mL, 1.88 mmol) and 
trifluoroacetic anhydride (0.16 mL, 1.14 mmol) were added 
and the solution was stirred another 24 hours. Triethylamine 
(0.15 mL, 1.14 mmol) was added and the solution was 
stirred 2 hours more. The solvent was removed at reduced 
pressure and the residue was taken up in methylene chloride. 
The organic solution was washed with saturated sodium 
bicarbonate and brine, then it was dried over calcium sulfate 
and concentrated. The product was purified by silica gel 
flash chromatography (1x2 inches). Ethyl acetate/hexane 
gradient elution of from 1:1 to 3:1 gave 0.15 g of oily 
product. Trituration with hexane gave 0.11 g (31 %) of the 
title product. A sample recrystallized from methyl cyclobex- 
ane was submitted for analysis: mp 159-160° C. HRMS m/e 
calculated for C I7 H, a F 3 N 3 0: 337.1400. Observed m/e: 
337.13867. Analysis calculated for C 17 H, 8 F 3 N 3 0: C, 60.53; 
H, 538; N, 12.46. Found: C, 60.04; H, 5.27; N, 12.05. 



EXAMPLE 16 
[0197] 7-Acetamido-l-(4-methyI-l-piperazinyl)-naphtha- 

[0198] A solution of 7-amino-l-(4methyl-l-piperazinyi)- 
naphthalene (0.238 g, 0.986 mmol) and triethylamine (0.144 
mL, 1.08 mmol) m acelonitirile (12 mL) was chilled to 0° C. 
and acetyl chloride (0.077 mL, 1.08 mmol) was added all at 
once. The mixture was heated to reflux for 7 hours and 
cooled to room temperature. (TLC with 40% methanol/ethyl 
acetate indicated that the reaction was complete.) The sol- 
vent was removed at reduced pressure and the residue was 
taken up in methylene chloride. The organic solution was 
extracted with saturated sodium bicarbonate and brine, then 
it was dried over calcium sulfate and concentrated to a light 
tan solid (0.115 9). Trituration with hexane gave 0.09 g 
(33%) of the title product as a tan solid: mp 173-177° C. A 
sample recrystallized from ethyl acetate was submitted for 
analysis: mp 177-180° C. HRMS m/e calculated for 
C I7 H 21 N 3 0: 283.1682. Observed m/e: 283.1678. 

EXAMPLE 17 
[0199] 7-Hexanamido-l-(4-methyl-l-piperazinyl)-naph- 

[0200] The title product was prepared following the pro- 
cedure of example 16 from 7-amino-l-(4-methyl-l-piper- 
azinyl)-napbthalene (0.182 g, 0.755 mmol) and triethy- 
lamine (0.201 mL, 1.51 mmol) and hexanoyl chloride (0.211 
mL, 131 mmol) in acetonitrile (10 mL) with an overnight 
reflux. The product was purified by recrystallization from 
ethyl acetate/hexane to yield 0.097 g (37%) of the title 
compound: mp 144-146° C. Analysis calculated for 
Cj^pNjO: C, 74.30; H, 8.61; N, 1238. Found: C, 73.91; 
H, 8.52; N, 12.22.. 

EXAMPLE 18 
[0201] 7-(p-Toluenesulfonamido)-l-(4-methyl-l-piper- 
azdnyl)-naphthalene 

[0202] A solution of 7-amiDO-l-(4-metbyl-l-piperazinyl)- 
naphthalene (0.205 g, 0.85 mmol) and triethylamine (0.124 
mL, 0.935 mmol) in dry THF (3 mL) was chilled to 0° C. and 
para toiuenesulfonyl chloride (0.178 g, 0.935 mmol) was 
added all at once. The mixture was allowed to warm to room 
temperature and stirred overnight (TLC with 40% methanol/ 
ethyl acetate indicated that the reaction was complete.) The 
solvent was removed at reduced pressure and the residue 
was taken up in methylene chloride. The organic solution 
was extracted with saturated sodium bicarbonate and brine, 
then it was dried over calcium sulfate and concentrated. 
Flash chromatography on silica gel (1x3 inches) with ethyl 
acetate/hexane gradient elution of from 50% to 100% gave 
0.21 g of a light tan solid. The solid was further purified by 
two recryslallizations from ethyl acetate to yield 0.07 g 
(20%) of the title product: mp 180-181.5° C. Analysis 
calculated for C, 2 H 2J N 3 0.,S: C, 66.81; H, 637; N, 10.62. 
Found: C, 66.55;H, 6.31; N, 10.20. 

EXAMPLE 19 
[0203] 7-(Phenylaminpcarbonylamino)-l-(4-metbyl-l- 
piperazinyl)-napbtbalene 

[0204] 7-Amino-l-(4-methyl-l-piperazinyl)-naphthalene 
(0.216 g, 0.896 mmol) and phenyl isocyanate (0.222 g, 1.86 
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mmol) were combined in acetonitrile (14 mL) and refluxed 
overnight. Phenyl isocyanate (0.106 g, 0.896 mmol) was 
added and the reaction was refluxed 2 hours more. Upon 
cooling a tan solid precipitated which was collected and 
recrystallized from melhanol/ethyl acetate to give 0.202 g 
(62%) of the title product; mp 213-214° C. Analysis calcu- 
lated for CH M N 4 0: C, 73.31; H, 6.71; N, 15.54. Found: C, 
73.03; H, 6.55; N, 15.22. 

EXAMPLE 20 

[0205] 7-(Benzyloxycarrx>nylamino)-l-(4-methyl-l-pip- 
erazinyl)-naphthale ne 

[0206] 7-Amino-l-<4-metbyl-l-pipera2inyl)-naphthalene 
(0.225 g, 0.933 mmol), benzyl chloroformate (0.147 mL, 

I. 03 mmol), and potassium carbonate (0.142 g, 1.03 mmol) 
were combined in a two phase mixture of methylene chlo- 
ride (10 mL) and water (3 mL) and the mixture was stirred 
at room temperature overnight. Benzyl chloroformate (0.147 
mL, 1.03 mmol) was added and the reaction was stirred 5 
hours more. The reaction was diluted with methylene chlo- 
ride and the phases were separated. The organic layer was 
washed with brine, dried over calcium sulfate and concen- 
trated to a brown oil which was flash chromatographed on 
silica gel (1x4 inches). Gradient elution with ethyl acetate/ 
hexane of from 50% to 100% followed by gradient etbanol/ 
ethyl acetate elution of from 5% to 10% gave 0.29 g of a 
brown foam. This residue was recrystallized from ethyl 
acetate to give 0.095 g (27%) of the title product in two 
crops; mp 143-144° C. Analysis calculated for C^H^l^C^: 
C, 73 .58; H, 6.71; N, 11.19. Found: C, 73.46; H, 6.71; N, 

II. 05. 

EXAMPLE 21 

[0207] 7-{(2-Benzyloxycarbonylamino)-acetamidol-l-(4- 
methyl-l-piperazinyl)-naphthalene 

[0208] N-benzyloxycarb'onylglycine (0.69 g, 3.32 mmol) 
was dissolved in methylene chloride (10 mL) and carbonyl 
diimidazole (0.54 g, 3.32 mmol) was added. The solution 
was stirred for 2 hours; tben 7-amino-l-(4-methyl-l-pipcr- 
izinyl)-naphthalene (0.2 g, 0.83 mmol) was added. The 
) solution was stirred overnight. The reaction was extracted 

• with saturated aqueous potassium carbonate and brine, dried 
over calcium sulfate and concentrated to give white crystals. 
Recrystallization from ethyl acetate gave 0.187 g (52%) of 
the title product as white crystals: mp 187-188° C. Analysis 
calculated for C I5 H 28 N 4 0 3 : C, 69.42; H, 6.52; N, 12.95. 
Found: C, 69.21; H, 650; N, 12.79. 

EXAMPLE 22 

[0209] , 7-(Benzoylaminothiocarbonylamino)-l-(4-metbyl- 
l-piperazinyl)-naphthalene 

[0210] To a mixture of ammonium thiocyanate (0.376 g, 
4.94 mmol) in acetone (5 mL) was added benzoyl chloride 

• (0.57 mL, 4.94 mmol) dropwise. The mixture (white pre- 
cipitate) was refluxed 45 minutes which resulted in a yellow 
heterogeneous solution. Asolution of 7-Amino-l-(4-metbyl- 
l-piperazinyl)-napbthalene (1.0 g, 4.14 mmol) in acetone 
(25 mL) was added dropwise (10 mL acetone rinse also 
added). The mixture was refluxed 4 hours and allowed to stir 
overnight at ambient temperature. The mixture was concen- 
trated onto silica gel and flash chromatographed (2x3.5 



inches). Gradient elution with ethyl, acetate/hexane of from 
50% to 100% gave an unweigbed forerun. Continued gra- 
dient elution with 10 to 40% ethanol/etbyl acetate gave 1.3 
g (77%) of title product as a yellow foam which was suitable 
for use without further purification. The compound was 
found to slowly decompose at room temperature. A sample 
recrystallized from ethyl acetate/methylene chloride for 
analysis: mp 160-250° C. J H NMR (DMSO d6 , D,0) 8 8.74 
(s, 1H), 7.97 (d, 1=7.5 Hz, 11H), 7.91 (d, J-9~Hz, 1H), 
7.70-7.51 (m, 5H), 7.42 (I, J=8 Hz, 1H), 7.12 (d, J-7 Hz, 
1H), 3.11 (m, 4H). 2.79 (br s, 4H), 2.39 (s, 3H). HRMS m/e 
calculated for C^H^N^S: 404.1661. Observed m/e: 
404.1633. 

EXAMPLE 23 

[0211] 7-(Arainothiocarbonylaminp)-l -{4-methyl-l-pip- 
erarinyi)-naphtbalene 

[0212] The title product of example 22 (1.09 g, 2.7 mmol) 
was slurried in ethanol (10 mL) and a solution of 1.4 g 
NaOH in water (14 mL) was added. The mixture was 
refluxed 3 hours; then the ethanol was removed with a 
stream of nitrogen. The aqueous residue was extracted with 
methylene chloride. The organic phase was washed with 
brine, dried over calcium sulfate, and concentrated to leave 
.0.39 g (48%) of the title product. A sample was recrystal- 
lized from acetonitrile for analysis: mp 194-195° C. Analy- 
sis calculated for C 16 H 2o N 4 S.CH 3 CN.0.5H 2 O: C, 62.96; H, 
6.67; N, 19 32. Found: C, 62.86; H, 6.71; N, 19.69. 

EXAMPLE 24 

[0213] 4-Benzyl-2-f-l-(4-methyl-i-piperazinyl)-7-naph- 
thylamino]-thiazole 

[0214] A mixture of the title product of example 23 (0.225 
g, 0.75 mmol) and 1 -chloro-3-pbenylacetone (0.188 g, 1.12 
mmol) in isopropanol (6 mL) was refluxed 3 hours. The 
solvent was removed and the residue was taken up in 
methylene chloride. The organic phase was washed with 
saturated aqueous sodium bicarbonate and brine, dried over 
calcium sulfate, and concentrated onto silica gel for flash 
chromatography (1x3 inches). Gradient elution with 50% to 
100% ethyl acetate/hexane gave an unweighed forerun. 
Continued elution with ethyl acetate gave 0.283 g of a 
yellow foam. Trituration with ethyl acetate gave 0.137 g 
(44%) of the title product as yellow crystals: mp 157-160° 
C. Analysis calculated for C 2J H, 6 N,,S: C, 72.43; H, 6.32; N, 
13.51. Found: C, 7255; H, 6.51; N, 13.72. 

EXAMPLE 25 

[0215] 7-(3-Nitro-2-pyridinylamino)-l-(4-methyl-l-pip- 
erazinyl)-naphthalene 

[021 6] 7-Am ino-1 -(4-metbyl-l -piperaziny 1)- 
naphthalene(0.247g, 1.02 mmol), 2-chloro-3-nitropyridine 
(0.325 g, 2.05 mmol), and 4-dimetbylaminopyridine (0.062 
g, 0.51 mmol) were combined in dry DMF (0.15 mL). The 
solution was refluxed 4 hours then' 0.5 mL more DMF was 
added and the mixture was allowed to stir at ambient 
temperature overnight. 2-Chloro-3-nhropyridine (0.105 g, 
0.69 mmol), and 4-dimetbylaminopyridine (0.062 g, 0.51 
mmol) were added and the mixture was refluxed 2 hours 
more. The solvent was removed in vacuo and the residue 
was taken up in methylene chloride. This organic phase was 



washed with 0.5 K sodium hydroxide and brine; then it was 
dried over calcium sulfate and concentrated to a red oil 
which was flash chromatographed on silica gel (1x4 inches). 
Gradient elution with 50% to 75% ethyl acetate/bexane 
followed by elution with 100% ethyl acetate gave a dark 
colored oil which crystallized upon addition of ether (2 mL) 
to yield 0.19 g (51%) as a dark red solid: mp 127.5-129° C. 
Analysis calculated for C^H^O..: C, 66.10; H, 5.82; N, 
19.27. Found: C, 66.04; H, 5.81; N, 19.02. 

EXAMPLE 26 
[0217] 7-{2 .4-Dinitrophenylamino)-l-(4-metbyl-l-piper- 
azinyl)-naphihalene 

[0218] A mixture of 7-amino-l-(4-methyl-l-piperazinyl)- 
naphthalene (0.05 g, 0.207 mmol) aDd 2,4-dinitrochloroben- 
zene (0.75 g, 0.373 mmol) in dry DMF (2 mL) was refluxed 
2 hours. The solvent was removed in vacuo and the residue 
was taken up in methylene chloride. The organic phase was 
washed with saturated sodium bicarbonate and brine, dried 
over calcium sulfate and concentrated. The residue was 
recrystallized from ether to give 0.045 g (54%) of the title 
compound: mp 153-154° C. Analysis calculated for 
C^H^NjO,,: C, 61.91; H, 5.20; N, 17.19. Found: C, 61.42; 
H, 5.10; N, 16.79. 

EXAMPLE 27 
[0219] 7-(5-Nitro-2-pyridylammo)-l-(4-methyl-l-piper- 
aziny l)-naphlhalene 

[0220] A mixture of 7-amino-l-(4-methyl-l-piperazinyl)- 
naphthalene (0.212 g, 0.88 mmol), 5-nitro-2-chloropyridine 
(0.314 g, 1.98 mmol), and 4-dimethylaminopyridine (0.085 
g, 0.7 mmol) in dry DMF (2 mL) was refluxed 8 hours. The 
solvent was removed in vacuo and the residue was taken up 
in methylene chloride. The organic phase was washed with 
saturated 0.5 N NaOH and brine, dried over calcium sulfate 
and concentrated. The residue was flash chromatographed 
on silica gel (1x4 inches). Gradient elution with from 50% 
to 90% ethyl acetate/hexane gave an unweighed forerun. 
Continued elution with ethyl acetate gave 0.136 g of orange 
oil. Recryslatlizatioo from isopropanol followed by recrys- 
tallizaiion from nitrometbane gave 0.005 g (1.4%) of the 
title product as orange crystals: mp 121-125" C. Analysis 
calculated for C 20 H 23 N 3 0,.H 2 0: C, 62.98; H, 6.08; N, 
18.36. Found: C, 62.86; H, 5.84; N, 18.13. . 

EXAMPLE 28 
[0221] 7-(2-Nitrophenylamino)-l-(4-metbyl-l-piperazi- 
nyl)-naphthalene 

[0222] The title product was obtained following the pro- 
cedure of example 27 by reacting 7-amino-l-(4-metbyl-l- 
piperazinyl)-oaphthalene .(0.225 g, 0.93 mmol), 2-fluoroni- 
trobenzene (0.255 g, 1.8 mmol), and 
4-dimethylamiDopyridine (0.167 g, 1.37 mmol) in dry DMF 
(5 mL) with an overnight reflux. The product was isolated by 
silica gel flash chromatography and recrystallization from 
ethyl acetate/ether to yield 0.0249 (7%) of the title com- 
pound as orange crystals: mp 87-94° C; *H NMR 6 9.70 (br 
s, 1H), 8.26 (dd, J-13, 83 Hz, 1H), 8.07 (d, J-2 Hz, 1H), 
7.87 (d, J=8.5 Hz, 1H), 737 (s, J=8 Hz, 1H), 7.44-7.32 9m, 
4H), 7.16 (dd, J=l,7.5 Hz, 1H), 6.82 (dd, J-2,6.5, 83 Hz, 
1H), 3.15 (br s, 4H), 2.70(br s, 4H), 2.41 (s, 3H). HRMS m/e 
calculated for C 2 ,H 22 N 4 0 2 : 362.1738. Observed m/e: 
362.1736. 



EXAMPLE 29 

[0223] 7-(3Amino-2-pyridylamino)-l-(4metbyl-l-piper- 
azinyl)-aaphthalene . . 

[0224] To a slurry of 10% palladium on carbon (0.56 g) in 
ethanol (30 mL) was added the title product from example 
25 (3.38 g, 9.3 mmol) was dissolved in a mixture of ethanol 
(20 mL), methanol (50 mL), and ethyl acetate (100 mL). The 
mixture was hydrogenated at 50 psi for 3 hours. A total of 
36 psi of H 2 was taken up (35 psi is theory) . Tbe mixture was 
filtered through celile and the filter pad was rinsed well with 
ethyl acetate. The filtrate was concentrated to give 3.4 g 
(100%) of brown crystals which was an ethanolate of the 
title product which was suitable for further reaction without 
purification. A sample recrystallized from ethanol for analy- 
sis: mp 198-200° C. Analysis calculated for CqH^Nj-. C, 
72.04; H, 6.95; N, 21.00. Found: C, 71.72; H, 6.8~7; N, 20.84. 

EXAMPLE 30 

[0225] 7-(3-Benzamido-2-pyridylamino)-l-(4-methyl-l- 
piperazinyl)-naphtha!ene 

[0226] The title product from example 29 (0.2 g, 0.6 
mmol) and triethylamine (0.15 m; 1.1 mmol) were dissolved 
in THF (8 mL) and the solution was chilled to 0° C. Benzoyl 
chloride (0.09 mL, 0.78 mmol) was added and the mixture 
was stirred 24 hours at room temperature. The solvent was 
removed and the residue was taken up in methylene chlo- 
ride. The organic phase was washed with 1 N NaOH and 
brine; then it was dried through phase separating paper and 
concentrated onto silica gel for flash chromatography (1x3.5 
inches). Elution with methylene chloride then 3% methanol/ 
methylene chloride was not productive. Continued elution 
with 6% methanol/methylene chloride gave first 0.108 9 of 
an impurity and second 0.128 g of product as a tan foam. Tbe 
foam was further purified by recrystallization from ethyl 
acetate to yield 0.078 g (30%) of the title product as tan 
crystals: mp 205-207° C. Analysis calculated for 
C. 7 H, 7 N 5 0: C; 74.12; H, 6.22; N, 16.01. Found: C, 7339; 
H, 5.93; N, 15.54. 

. EXAMPLE 31 

[0227] 7-(3-Acetamido-2-pyridylamino)-l-(4methyl-l- 
piperazinyl)-naphtbalene 

[0228] The title compound was prepared following the 
procedure of example 30 from tbe product of example 29 
(0.25 g, 0.75 mmol), acetyl chloride (0.045 mL, 0.80 mmol) 
and triethylamine (0.11 mL, 0.803 mmol) in tetrabydrofuran. 
(8 mL) with stirring at room temperature for 3 hours. The 
product was isolated by flash chromatography and recrys- 
tallization from methylene chloride to yield 0.18 g (64%) of 
the title compound: mp 110-114° C. (dec.). *H NMR 
(DMSO d6 ) 69.47 (s, 1H), 8.65 (d, J-13 Hz, 1H), 8.35(s, 
1H), 8.03 (dd, J-1.5, 5 Hz, 1H), 7.77-7.70 (m, 2H), 7.53 (dd, 
J*2, 9 Hz, 11H), 7.46 (d, J=8 Hz, 1H), 7.22 (t, J=8 Hz, 1H), 
7.00 (d, J-7.5 Hz, 1H), 6.88 (dd, J-5, 8 Hz, 1H), 3.07 (br s, 
4H), 2.63 (br s, 4H), 2.29 (s, 3H), 2.14 (s, 3H). HRMS m/e 
calculated for C^H^O: 375.2054. Observed m/e: 
375.2023. 
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EXAMPLE 32 

[0229] 1 -{4-Methyl-l -piperazinyl)-7-( 1-pyridolriazolo)- 
naphthalene 

[0230] The title product from example 29 (0.219 g, 0.657 
mmol) was dissolved in 5% sulfuric acid (15 mL) and 
chilled to 0° C. Sodium nitrite (0.048 g, 0.69 mrnol) was 
dissolved in water (0.25 mL) and added dropwise with a 
water rinse (2x0.25 mL). The mixture was allowed to stir 
overnight. The reaction was poured onto ice and neutralized 
with 1 N NaOH. The aqueous mixture was extracted 3 times 
with methylene chloride and the combined organic layer was 
washed with saturated sodium bicarbonate and brine. The 
organic phase was dried through phase separating paper and 
concentrated to a brown foam. The foam was recrystallized 
from methanol to afford 0.124 g (55%) of the title product 
as tan crvstals: mp 162-1640C. *H NMR 8 9.28 (d, J-2 Hz, 
1H), 8.82 (dd, J-1.5, 4.5 Hz, 1H), 8.52 (dd, J-1.5, 8.5 Hz, 
1H), 8.39 (dd, J-2, 9 Hz, 1H), 8.05 (d, J-9 Hz, 1H), 7.63 (d, 
J-8 Hz, 1H), 752-7.45 (m, 2H), 7.19 (d, J-7 .5 Hz, 1H), 3.27 
(br s, 4H), 2.80 (br s, 4H), 2.45 (s, 3H). Analysis calculated 
for CjoH^Nj: C, 69.75; H, 5.85; N, 24.40. Found: C, 69.69; 
H, 5.72; N, 24.15. 

EXAMPLE 33 

[0231] 7-(lmidazol-2-ono-[45-b]pyridin-l-yl)-l-(4-me- 
thyl-l-piperazinyl)naphthalene 

[0232] A mixture of the title product of example 29 (0.260 
g, 0.78 mmol) and triethylamine (0.21 mL, 1.56 mmol) in 
methylene chloride (12 mL) was chilled to 0" C. and 
tripbosgene (0.09 g, 0.30 mmol) was added all at once. The 
mixture became homogeneous and was stirred overnight at 
ambient temperature. Additional triphosgenc (0.02 g, 0.07 
mmol) was added and the mixture was stirred 4 hours more. 
Saturated sodium bicarbonate was added and the reaction 
was stirred 30 minutes to decompose any unreacted triph- 
osgene. The phases were separated and the organic layer was 
washed with brine and dried through phase separating paper. 
The solution was concentrated and flash chromatographed 
on silica gel (1x4 inches). Gradient elution with from 60% 
to 100% methylene chloride/bexane was not productive. 
Continued elution with a gradient of from 2 to 4% methanol/ 
methylene chloride gave 0.032 g of an oil which was 
discarded. Further elution with a gradient of 4 to 7% 
methanol/methylene chloride gave 0.23 g of crystalline solid 
product. The solid was triturated with methylene chloride 
and filtered to afford 0.079 g (28%) of the title product as a 
white powder mp 260-262° C. (dec.). *H NMR (DMSO d(S ) 
S 11.44 (br s, 1H), 8.49 (d, J-15 Hz, 1H), 8.01 (d, J-9 Hz, 
1H), 7.97 (dd, J-1.5, 5 Hz, 1H), 7.86 (dd, J-2, 9 Hz, 1H), 
7.64 (d, J-8 Hz, 1H), 7.49-7.42 (m, 2H), 7.16-7.11 (m, 2H), 
3.10 (br s, 4H), 2.58 (br s, 4H), 2.25 (s, 3H). HRMS ro/e 
calculated for C^H^NjO: 359.1742. Observed m/e: 
359.1705. Analysis calculated for C 21 H,jN 5 O.H 2 0: C, 
68.46; H, 6.02; N, 19.01. Found: C, 68.38; H, 5.47; N. 18.66. 

EXAMPLE 34 

[0233] l-(4-Methyl-l-piperazinyl)-7-(3-(3 J-dimethylfor- 

mamidino)-2-pyridylamino)-naphthalene 

[0234] To a solution of the title product of example 29 

(0.453, 136 mmol) in dry dimethyl formamide (5 mL) was 

added dimethyl formamide dimethyl acetal (5 mL, 35-4 



mmol). The resulting solution was refluxed 4 hours and 
allowed to stir at room temperature overnight. The solvent 
was removed iu vacuo and the residue was flash chromato- 
graphed on silica gel (1x7 inches). Gradient elution with 
from 50 to 100% of ethyl acetate/hexane then a gradient of 
from 1 to 6% etbanol/ethyl acetate gave 0.352 g (67 %) of 
the title product as a yellow foam which was suitable for 
further reaction. A sample was recrystallized from ether gave 
the bright yellow crystalline title product for analysis: mp 
108-111" C. 'H NMR 6 9.00 (d, J-2 Hz, 1H), 8.03-7.97 (m, 
2H), 7.73 (d, J-9 Hz, 1H), 7.53-7.42 (sym m, 2H), 7.23 (t, 
J-8 Hz, 1H), 7.05-6.98 (sym m, 2H), 6.69 (dd, J-5, 7.5 Hz, 
1H), 3.24 (br s, 4H), 3.13 (br s, 6H), 2.80 (br s, 4H), 2.46 (s, 
3H). Analysis calculated for CjjH-aN,: C, 71.10; H, 7.26; N, 
21.63. Found: C, 71.16; H, 7.17; N, 21.59. 

EXAMPLE 35 

[0235] 7-(lmidazolo[45-b}pyridin-l-yl)-l-(4-methyl-l- 
piperazinylj-napbthalene 

[0236] The title product of example 34 (0.25 g, 0.64 
mmol) was slurried in toluene and a catalytic amount of para 
toluenesulfonic acid (a couple of crystals) was added. The 
mixture was refluxed 4 hours, cooled and concentrated. The 
residue was taken up in methylene chloride and washed with 
saturated sodium bicarbonate and brine; then it was dried 
over calcium sulfate and concentrated to a yellow oil (0.165 
g). The oil was further purified by recrystallization from 
ether to afford 0.057 g (26 %) of the bile product as yellow 
crystals: mp 107-112° C; *H NMR 6 8.65 (d, J-2 Hz, 1H), 
8.52-8.48 (m, 2H), 8.21 (dd, J-1.5, 8 Hz, 1H), 8.04 (d, J-85 
Hz,.lH), 7.87 (dd, J-2, 8 Hz, 1H), 7.64 (d, J-8 Hz, 1H), 7.46 
(t, J-8 Hz, 1), 736 (dd, J-5, 8 Hz, 1H), 7.20 (d, J-7 Hz, 1H), 
3.24 (br s, 4H), 2.75 (br s, 4H), 2.43 (s, 3H). Analysis 
calculated for C^H^N^O: C, 7157; H, 6.29; N, 19.87. 
Found: C, 71.32; H, 632; N. 19.44. 

EXAMPLE 36 

[0237] 7-(Imidazolo[45-b]pyridin-l-yI)-l-(4-methyl-l- 
piperazinyl)-naphthalene 

[0238] The title product of example 29 (0.217 g, 0.65 
mmol) was dissolved in acetic acid (3 mL) and diethyl 
etboxymethylenemalonate (0.138 mL, 0.68 mmol) was 
added. The mixture was stirred at 55° C. 'for 5 hours. The 
reaction was cooled and diethyl etboxymethylenemalonate 
(0.04 mL, 0.2 mmol) was added. The reaction was heated to 
100° C. overnight. The solvent was removed in vacuo and 
the residue was taken up in chloroform and neutralized with 
ice cold saturated sodium bicarbonate and washed with 
brine. The organic layer was dried over calcium sulfate, 
concentrated and flash chromatographed on silica gel (1x2.5 
inches). ■ Elution with methylene chloride and then 2% 
methanol/0.05% ammonium bydroxide/methylene chloride 
gave an unweighed forerun. Continued elution with 4% 
methanol/0.05% ammonium hydroxide/methylene chloride 
gave a tan oil which crystallized upon scratching. The 
crystals were collected, rinsed with ether, and dried to afford 
0.066 g, (30%) of the title compound: mp 107-112° C; *H 
NMR o 8.65 (d, J-2 Hz, 1H), 852-8.48 (m, 2H), 8.21 (dd, 
J-15, 8 Hz, 1H), 8.04 (d, J-85 Hz, 1H), 7.87 (dd, J-2, 8 Hz, 
1H), 7.64 (d, J-8 Hz, 1H), 7.46 (t, J-8 Hz, 1), 736 (dd, J-5, 
8 Hz, 1H), 7.20 (d, J-7 Hz, 1H), 3.24 (br s, 4H), 2.75 (br s, 
4H), 2.43 (s, 3H). 
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EXAMPLE 37 
[0239] 7-(Benzimidazol-l-yl)-l-(4-methyl-l-piperazi- 
Dyl)-naphtbalene 

[0240] To a slurry of 10% palladium on carbon (0.022 g) 
in ethanol (5 mL) was added the product of example 28 
(0.091 g, 0.25 mmol in 25 mLof dioxane). Methanol (5 mL) 
was added and the mixture was hydrogenated at 50 psi for 
6 hours. The reaction was filtered through celile and con- 
centrated to afford a residue which was used without puri- 
fication. 

[0241] The above residue was dissolved in acetic acid (1.5 
mL) and diethyl ethoxymetbylenemalonate (0.058 mL, 0.29 
mmol) was added. The mixture was stirred at 95° C. for 2 
hours. The mixture was chilled to 0° C. and neutralized with 
1 N NaOH. The mixture was extracted with methylene 
chloride and this organic layer was washed with brine, dried 
through phase separating paper, and concentrated for flash 
chromatography on silica gel (1x2 inches). 50 to 100% ethyl 
acetate/hexane gradient elution was not productive. Contin- 
ued elution with 1 and 2% ethanol/ethyl acetate gave an 
unweigbed forerun. Further elution with a gradient of from 
4 to 15% ethanol/ethyl acetate gave 0.083 g of a brown oil. 
The oil was recrystallized from ether to yield 0.039 g (47%) 
of the title compound as tan crystals: mp 148-150° C. 'H 
NMR 5 8.35 (d, J»2 Hz, IH), 8.25 (s, IH), 8.04 (d, J-8.5 Hz, 
IH), 7.94 (sym m, IH), 7.69-7.60 (m, 3H), 7.52 (t, J-8 Hz, 
IH), 7.38 (sym m, 2H), 7.24 (d, J-7.5 Hz, IH), 3.19 (br s, 
4H), 2.70 (br s", 4H), 2.40 (s, 3H). HRMS m/e calculated for 
C2-H 22 N 4 : 342.1840. Observed m/e: 342.1863. 

EXAMPLE 38 

[0242] 7-(Hydroxy-3-metbyl-l-butynyl)-i-(4-methyl-l- . 
piperaziayl)-naphthalene p-toluene sulfonate 

[0243] 7-trifluorometbylsulfonyloxy-l-(4-methyl-l-pip- 
erazinyl)- naphthalene (0.285 g, 0.761 mmol), 3-hydroxy-3- 
methylbutyne (0.12 mL, 1.24 mmol), triethylamine (0.52 
mL, 3.73 mmol), and bis (triphenylpbosphine). palladium 
chloride (0.03 g, 0.04 mmol) were combined in dry dimethyl 
formamide (3 mL) and heated to 70 to 80° C. After 40 min 
the reaction was cooled and poured into 30 mL of 1 N 
aqueous lithium chloride and extracted with ether (3x15 
mL). The combined ether layer was washed with water and 
brine; then it was dried over magnesium sulfate and con- 
centrated to an orange oil. The oil was purified by flash 
chromatography on silica gel (1x6 inches). Elution with a 
gradient of ethyl acetate and bexane followed by 100% ethyl 
acetate gave 0.15 g of orange oily product (65%). The oil 
was dissolved in ether (5 mL) and p-toluene sulfonic acid 
(0.093 g, 0.489 mmol in ether) was added. An orange solid 
formed which was collected, rinsed well with ether and ethyl 
acetate. Recrystallization from ethanol/ether gave 0.113 g 
(30%) of the title product as a dark orange solid; mp 
194.5-195.5° C. 1S C NMR (DMSO d 6 ) 8 147.46, 145.70, 
137.86, 133.54, 128.99, 128.66, 128.17, 127.75, 126.90, 
125.59, 125.53. 124.23, 120.07, 116.59, 96.66, 81.06, 63.78, 
53.02, 42.33, 31.70, 20.80. 

EXAMPLE 39 
[0244] 7{2-EmylsiUfonyl)ethenyl-l-(4-methyl-lpiperazi- 
nyl)-naphthalene (L) tartrate 

[0245] The title product was prepared following the pro- 
cedure of example 1 from 7-trifluoromethylsulfonyloxy-l- 



(4-metbyl-l-piperazinyl)-napbtbalene (0.25 g, 0.67 mmol), 
2-etbyisulfoDyl-l-chloroetbane (0.11 g, 0.7 mmol), triethy- 
lamine (0.47 mL, 3.37 mmol), and bis (triphenylphosphine) 
palladium chloride (0.025 g, 0.036 mmol) in dimethyl 
formamide (10 mL), the reaction being carried out at reflux 
for 4 hours followed by stirring at ambient temperature 
overnight. The product was purified by flash chromatogra- 
phy on silica gel (1x4 inches). Elution with 50 and 75% 
ethyl acetate/hexane gave recovered starting material (0.07 
g, 28%). Continued elution with ethyl acetate and then 10% 
methanol/ethyl acetate gave 0.06 g (26%) of product; J H 
NMR 8 8.31 (d, J-l Hz, IH), 7.85-7.77 (m, 2H), 7.62-7.44 
(m, 3H), 7.15 (dd, J-1.3, 7.2 Hz, 11H), 6.90 (d, J-15.5 Hz, 
IH), 3.19-3.10 (m, 6H), 2.75 (m, 4H). 2.45 (s, 3H), 1.42 (t, 
J-7.5 Hz, 3H). The (L) tartrate salt was formed in methanol 
with 1 equivalent of (L) tartaric acid. Concentration of tbe 
methanolic solution and recrystallization from ethyl acetate/ 
ether gave 0.035 g of light yellow hygroscopic solid title 
product: mp 110-120° C. Analysis calculated for 
C 19 H 24 N 2 0 2 S.C«H 6 O 6 .2H,0: Q 52.07; H, 6.46; O, 5.27. 
Found: C, 51.70; H, 5.89; N, 5.11. 

EXAMPLE 40 

[0246] 7-(4-Chlorobenzyloxy)-l-14-methyl-l-piperazi- 
nyl)-naphthalene 

[0247] 7-Hydroxy-a-tetralone (1.0 g, 6.17 mmol), 4chlo- 
robenzyl bromide (1.27 g, 6.18 mmol), and potassium 
carbonate (1.7 g, 123 mmol) were combined in acetone (50 
mL) and refluxed 4.5 hours. The mixture was cooled to room 
temperature, filtered and concentrated to a yellow solid. This 
material was recrystallized from ether to yield 1.28 g (72%) 
of 7-(4chlorobenzyloxy)-a-tetralone as a light yellow solid: 
mp 91-92° C. Analysis calculated for C 17 H I5 a0 2 : C, 71.20; 
H, 5.27. Found: C, 71.22; H, 5.20. 

[0248] The product of the above reaction (1.0 g, 3.49 
mmol) was combined with N-methylpiperazine (1.25 mL, 
11.27 mmol) in dry tetrahydrofuran (THF, 50 mL) and 
chilled to -78° C. A solution of titanium tetrachloride (0.52 
ml , 4.74 mmol) in methylene chloride (2 mL) was added 
dropwise over 3 minutes resulting id a milky green solution. 
The reaction was warmed to ambient temperature and stirred 
2.5 hours; then it was quenched with 50 mLof a 2/1 mixture 
of water and ammonium hydroxide. The THF was removed 
with a stream of nitrogen. The residual aqueous phase was 
extracted with etnyl acetate (2x). The organic extracts were 
dried over magnesium sulfate and concentrated in vacuo to 
give 1.22 g (95%) of 7-(4chloroberizyloxy)-l-(4-methyl-l- 
piperazinyl)-3,4-dibydronaphthalene as a light yellow solid: 
mp 115-116.5° C. Analysis calculated for C,,H 2J C1N 2 0: C, 
71.63; H, 6.83; N, 7.59. Found: C, 71.54; H. 6.56; N, 6.95. 

[0249] The product of the above reaction (1.2 g) was 
combined with 10% palladium on carbon (0.62 g, predried) 
in dry toluene (50 mL) and refluxed. After several hours of 
reflux, 0.5 g more catalyst was added and the reaction was 
further refluxed overnight. The reaction was cooled to room 
temperature and filtered through celite. The pad was rinsed 
well with ethyl acetate. Concentration yielded an orange oil 
which was purified by flash chromatography on silica gel 
(1x4 inches). Elution with 50 % ethyl acetate/hexane gave 
unweigbed recovered starting material. Continued elution as 
above gave 0.54 g of 7-hydroxy-l-(4-methyl-l-piperazinyl)- 
naphthalene. Further elution with ethyl acetate gave the title 
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product (0.06 g). The title product was recrystallized from 
ether to afford 0.033 g (2.7%) of light yellow solid: mp 
111.5-112° C. Analysis calculated for C,,H, 3 aN,0: C, 
72.02; H, 632; N, 7.64. Found: C, 71.92; H, 6.27; N. 7.69. 

EXAMPLE 41 

[0250] 7-<3-Metbyla mioosu If ony lpbe D yl)-l {4-metbyl-l- 
piperazinyl)naphlhalene 

[0251] 7-Trimetbylstannyl-l-(4-metbyl-l-piperazinyl)- 
naphtbalene (0.25 g, 0.67 mmol), 3-methylaminosulfonyl- 
1-bromobcnzene (0.18 g, 0.72 mmol), triethylamine (0.45 
mL, 3.23 mmol), lithium chloride (0.088 g, 2.07 mmol), and 
bis (triphenylphosphine) palladium chloride (0.025 g, 0.036 
mmol) were combined in DMF (12.5 mL) and heated to 110 
to 110° C. for 45 minutes. The reaction was cooled to room 
temperature and 1 N aqueous lithium chloride (20 mL) was 
added. The mixture was extracted with ether (2x). The 
combined organic layer was washed with 1 N lithium 
chloride and brine; then it was dried over magnesium sulfate 
and concentrated to an orange oil. Flash chromatography on 
silica gel (1x6 inches) with an ethyl acetate/hexane gradient 
of from 50 to 75% followed by continued elution with ethyl 
acetate and finally 5% methanol/ethyl acetate 0.11 g (42%) 
of the title product. The sample was recrystallized from ethyl 
acetate for analysis: mp 147.5-148° C. Analysis calculated 
for C 22 H 23 N 3 OjS: C, 66.81; H, 631; N. 10.62. Found: C, 
66.32; H, 616; N, 10.41. 

EXAMPLE 42 

[0252] 7-(3-Methylsulfonylaminophenyl)-l-(4-ethyl-l- 
piperazinyl)-naphthalene 

[0253] The title product was prepared following the pro- 
cedure of example 41 from 7-trimethylstannyl-l-(4-methyl- 
l-piperazinyl)-naphthalene (0.25 g, 0.67 mmol), 3-methyl- 
sulfonylamino-l-bromobenzene (0.18 g, 0.72 mmol), 
triethylamine (0.45 mL, 3.23 mmol), lithium chloride (0.088 
g, 2.07 mmol), and bis (triphenylphosphine) palladium 
chloride (0.025 g, 0.036 mmol) in DMF (12.5 mL) with a 
heating time of 1.5 hours. The product was obtained in 35% 
yield. A sample was oblained by recrystallizalion from ethyl 
acetate for analysis: mp 100-101° C. Analysis calculated for 
C.H, 5 N,0,S.1.5H,0: C, 62.54; H, 6.68; N, 9.94. Found: 
C, 62.70; H, 6.46; N, 9.89. 

EXAMPLE 43 
[0254] 7-Benzoyl-l-(4-methyl-l-piperazinyl)naphthalene 
[0255] 7-Trimethylstannyl-l-(4-methyl-l-piperazinyl)- 
naphthalene (0.1 g, 0.27 mmol), benzoyl chloride (0.031 
mL, 0.27 mmol) and bis (acetonitrile) palladium chloride 
(0.007 g, 0.027 mmol) were combined in chloroform (5 mL) 
and heated to 60 ta 65° C. for 15 minutes. The reaction was 
cooled to room temperature and saturated aqueous ammo- 
nium chloride (10 mL) and chloroform (10 mL) were added. 
Phases were separated and the organic layer was washed 
with brine, dried over magnesium sulfate, and concentrated 
to a milky oil. The oil was purified by flash chromatography 
on silica gel (1x6 inches), the product eluting with 5% 
methandl/ethyl acetate as a yellow oil (0.07 g, 79%). The oil 
was crystallized from ether to obtain a bright yellow solid: 
mp 124-124.5° C. Analysis calculated for CH^NjO: C, 
79.97; H, 6.71; N, 8.48. Found: C, 79.74; H, 6.69; N, 8.46. 



EXAMPLE 44 

[0256] 7-(a-Hydroxybenzyl)-l-(4-metbyl-l-piperazinyI)- 
naphthalene 

[0257] The title product of example 43 (0.121 g, 0.366 
mmol) was dissolved in ethanol (3 mL) and sodium boro- 
bydride (0.025 g, 0.66 mmol) was added. The mixture was 
stirred 1 hour at ambient temperature, then it was concen- 
trated at reduced pressure at 40° C. The residue was parti- 
tioned between ethyl acetate and water and the phases were 
separated. The organic layer was washed with water and 
brine; then it was dried over magnesium sulfate and con- 
centrated to a light yellow oil. The oil was purified by flash 
chromatography on silica gel (1x4 inches). Elution with 
50% ethyl acetate/hexane removed a fast moving component 
which was not identified. Continued elution with ethyl 
acetate gave 0.066 mg of the title product as a light tan oil 
which solidified. This solid was recrystallized from chloro- 
form/ether to afford 0.033 mg (27%) of the title product as 
a light tan solid: mp 1625-163° C. Analysis calculated for 
C2iH 24 N 2 O.0.25H 2 O: C, 78.42; H, 7.33; N, 8.31. Found: C, 
78.52; H. 7.06; N, 8.31. 

EXAMPLE 45 

[0258] 7-<Diphenylhydroxymethyl-l-(4-methyl-l-piper- 
azinyl)-naphthalene 

[0259] The title product of example 43 (0.072 g, 0.218 
mmol) was dissolved in dry THF (10 mL) and chilled to 0C. 
Phenyl magnesium bromide (3 M in ether, 0.08 mL, 0.24 
mmol) was added dropwise. The mixture turned greenish 
and then returned to a yellow color. The reaction was 
allowed to warm to room temperature for 30 minutes and 
then refluxed for 45 minutes. Additional phenyl magnesium 
bromide (0.1 mL0.26 mmol) was added and the mixture was 
refluxed 1 hour more. Saturated aqueous ammonium chlo- 
ride was added and the mixture was extracted with ethyl 
acetate. The organic phase was washed with brine, dried 
over magnesium sulfate and concentrated to a light yellow 
oil. The product was purified by silica gel flash chromatog- 
raphy (1x6 inches). Elution with 50% ethyl acetate/hexane 
followed by ethyl acetate gave 0.082 g (92%) of the title 
product. A sample was recrystallized from chloroform/ether 
for analvsis: mp 217.5-218.5° C. Analysis calculated for 
C 28 H 2g N 2 O.0.5H 2 O: C, 80.64; H. 7.00; N, 6.71. Found: C, 
80.47; H, 6.63; K, 6.78. 

EXAMPLE 46 

[0260] 7-(p-Biphenyl)-l-(4-methyl-l-piperazinyI)-naph- 
tbalene 

[0261] The title product was prepared following the pro- 
cedure of example 41 from 7-trimethylstannyl-l-(4-methyl- 
l-piperazinyl)-naphthalene (0.25 g, 0.67 mmol), 4-bromo- 
biphenyl (0.17 g, 0.73 mmol), triethylamine (0.45 mL, 3.23 
mmol), lithium chloride (0.088 g, 2.07 mmol), and bis 
(triphenylphosphine) palladium chloride (0.025 g, 0.036 
mmol) in DMF (12.5 mL) with a heating time of 1 hour at 
100 to 115° C. The product obtained was 0.14 g (56%) in 
yield. A sample was obtained by recrystallization from 
ether/hexane for analysis: mp 138.5-139.5C. Analysis cal- 
culated for C^H^N;,: C, 85.67; H, 6.92; N, 7.40. Found: C, 
85.12; H, 6.97; N, 7.44. 
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EXAMPLE 47 

[0262] 7-(3-Metboxycarbonylphenyl)-l-(4-metbyI-l-pi'p- 
erazinyi)-napbtbalene 

[0263] The title product was prepared following the pro- 
cedure of example 41 from 7-trimethylstannyl-l-(4-metDyl- 
l-piperazinyl)-naphthalene (0.25 g, 0.67 mmol), 3-methoxy- 
carbonyl-l-bromobenzene (0,16 g, 0.74 mmol), 
triethylamine (0.45 mL, 3.23 mmol), lithium chloride (0.088 
g, 2.07 mmol), and bis (triphenylphosphine) palladium 
chloride (0.025 g, 0.036 mmol) in DMT- (12.5 mL) with a 
heating time of 1.5 hours at 120 to 130° C. Toe product 
obtained was 0.15 g (63%) in yield as an oil which was 
converted to a hydrochloride salt with HC1 gas in ether. The 
solid was collected under a nitrogen atmosphere and recrys- 
tallized from chloroform/ether for analysis: mp 201 -203° 
C; "C NMR 6 167.05, 147.37, : 141.78, 137.80, 134.08; 
131.87, 130.89, 129 57, 129.07, 128.63, 128.47, 126.28, 
125.76, 125.02, 120.59, 116.85, 54.30, 52.33, 49.75, 43.70. 

EXAMPLE 48 

- [0264] 7-(3-Fluororbenyl)-l-(4-methyl-l-piperazinyl)' 
naphthalene 

[0265] The title product was prepared following the pro- 
cedure of example 41 from 7-trimetbylstannyl-l-(4-metbyI- 
l-piperazinyl)-naphthalene (0.25 g, 0.67 mmol), 3-fluoro- 
1-bromobenzene (0.13 g, 0.74 mmol), triethylamine (0.45 
mL, 3.23 mmol), lithium chloride (0.088 g, 2.07 mmol), and 
bis (triphenylphosphine) palladium chloride (0.025 g, 0.036 
mmol) in DMF (12.5 mL) with a heating time of 2 hours at 
120 to 130" C. The product obtained was 0.13 g (59%) in 
yield. A sample^ was obtained by recrystallization from 
ether/hexane for analysis: mp 116-116.5° C. Analysis cal- 
culated for C 22 H 21 FN 2 : C, 79.49; H, 637; N, 8.43. Found: 
C, 79.07; H, 6.46; N, 8.66. 

■ ' ; EXAMPLE 49 

[0266] 7-(Benzyloxy)-l-(4-metbyl-l-piperazinyl)-napb- 
thalene 

[0267] 7-Hydroxy-a-tetralone (1.0 g, 6.17 mmol), benzyl 
bromide (0.80 mL, 6.73 mmol), and potassium carbonate 
(1.7 g, 12.3 mmol) were combined in acetone (50 mL) and 
refluxed 22 hours. The mixture was cooled to room tem- 
perature, filtered and concentrated at reduced pressure. The 
residue was partitioned between ethyl acetate and 1 N 
sodium hydroxide. The phases were separated and the 
organic layer was washed with water and brine; then it was 
dried over magnesium sulfate and concentrated to a pale 
yellow solid. The material was recryslallized from ether/ 
hexane to yield 0.80 g (51%) of 7-benzyloxy-a-tetralone as 
a cream solid: mp 84-84.5° C. Analysis calculated for 
C 27 H J6 0 2 : C, 80.93; H, 6.39. Found: C, 80.39; H, 6.11. 
[0268] The product of the above reaction (0.75 g, 2.97 
mmol) was combined with N-methylpiperazine (1.06 mL, 
956 mmol) in dry tetrahydrofuran (THF, 50 mL) and chilled 
to -.78° C. A solution of titanium tetrachloride (0.44 mL, 
4.01 mmol) in methylene chloride (2 mL) was added drop- 
wise over 3 minutes resulting in a milky green solution. The 
reaction was warmed to ambient temperature and stirred 
overnight; then it was quenched with 50 mLof a 2/1 mixture 
of water and ammonium hydroxide. The THF was removed 
wilh a stream of nitrogen. The residual aqueous phase was 



extracted with ethyl acetate (2x). The organic extracts were 
dried over magnesium sulfate and concentrated in vacuo to 
give 0.93 g (94%) of 7-benzyloxy-l-{4-methyl-l-pipMazi- 
nyl)-3,4-dihydronaphthalene as an orange oil which was 
suitable for use without further purification. J H NMR 6 
7.48-7.28 (m, 5H), 7.08-7.05 (m, 2H), 6.79 (dd, J-2.7, 8.2 
Hz, 1H), 5.30 (l, J-4.7 Hz), 5.10 (s, 2H), 2.84 (br s, 4H), 
2.64-2.50 (t, J»7.5 Hz overlapping with br s centered at 6 
2 .54, 6H total), 2.37 (s, 3H), 2.25-2.17 (m, 2H). 

[0269] The product of the above reaction (0.93 g, 2.78 
mmol) was combined with 10% palladium on carbon (0.65 
g, predried) in dry toluene (30 mL) and refluxed overnight. 
The reaction was cooled to room temperature and filtered 
through celite. The pad was rinsed well with ethyl acetate. 
Concentration yielded a yellow oil which was purified by 
flash chromatography on silica gel (1x4 inches). Elution 
with 50% ethyl acetate/hexane gave unweighed recovered 
starting material. Continued elution with 75% ethyl acetate/ 
hexane gave 0.18 g of 7-benzyloxy-l-(4-metbyl-l-piperazi- 
nyl)-naphthalene as a colorless oil. Recrystallization from 
etber gave 0.09 g (9.8%) of the tile product as a white solid: 
mp 81 _5-82.5° C. Analysis calculated for C^H^NjO: C, 
79.48; H, 7.28; N, 8.43. Found: C, 79.29; H, 7.41; N, 8.30. 
Further elution with ethyl acetate gave 0.47 g of 7-bydroxy- 
l-{4-methyl-l-piperazinyl)-naphthalene. 

EXAMPLE 50 
[0270] 7-(3.4-Dichlorobenzyloxy)-l-<4-methyl-l-piper- 
azinyl)-naphthalene 

[0271] 7-Hydroxy-a-tetralone (1.0 g, 6.17 mmol), 3,4-: 
dichlorobenzyl bromide (1.48, 6.18 mmol), aod potassium 
carbonate (1.7 g, 12.3 mmol) were combined in acetone (50 
mL) and refluxed 21.5 hours. The mixture was cooled to 
room temperature, filtered and concentrated at reduced pres- 
sure. The reside was partitioned between ethyl acetate and 1 
N sodium hydroxide. The phases were separated and the 
organic layer was washed with water and brine; then it was 
dried over magnesium sulfate and concentrated to a pale 
yellow solid. This material was recrystallized from ether to 
yield 1.04 g (53%) of 7-(3,4-dichlorobenzyloxy)tetralone as 
a fluffy white solid: mp 1225-123° C. Analysis calculated 
for C 17 H„C1 : 0 2 : C, 6357; H, 4.39.. Found: C, 63.36; H, 
4.21. 

[0272] The product of the above reaction (0.90 g, 2.8 
mmol) was combined with N-methylpiperazine (1.0 mL, 
9.01 mmol) in dry tetrahydrofuran (THF, 50 mL) and chilled 
to -78° C. A solution of titanium tetrachloride (0.42 mL, 
3.83 mmol) in methylene chloride (2 mL) was added drop- 
wise over 3 minutes resulting in a milky green solution. The 
reaction was warmed to ambient temperature and stirred 
overnight; then it was quenched with 50 mLof a 2/1 mixture 
of water and ammonium hydroxide. The THF was removed 
with a stream of nitrogen. The residual aqueous phase was 
extracted with ethyl acetate (2x). The organic extracts were 
dried over magnesium sulfate and concentrated in vacuo to 
give 1.08 g (96%) of 7-(3,4-dichlorobenzyloxy-l-(4-metbyl- 
l-piperazinyI)-3,4dihydronaphthalene as a yellow oil which 
was suitable foe use without further purification. J H NMR 6 
7.55 (d, J-2 Hz, 1H), 7.45 (d, J-8.2 Hz, 1H), 7.29-7.25 (m, 
1H), 7.07 (d, J-8.2 Hz, 1H), 7.00 (d, J=2.7 Hz, 11H), 6.75 
(dd, J-2,7, 8:2 Hz, 11H), 5.30 (t, J-4.7 Hz, 1H), 5.05 (s, 2H), 
2.80 (br s, 4H), 2.63-2.43 (m, 6H), 2.36 (s, 3H), 2.30-2.16 
(m, 2H). 
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[0273] The product of the above reaction (1.08 g, 2.68 
raraoi) was combined with 10% palladium on carbon (0.65 
g, predried) in dry toluene (3Q mL) and refluxed ovemigbu- 
The reaction was cooled to room temperature and filtered 
through celite. The pad was rinsed well with ethyl acetate. 
Concentration yielded a brown oil which was purified by 
flash chromatography on silica gel (1x4 inches). Elution 
with 75% ethyl acetate/hexane gave an unweighted forerun. 
Continued elution with ethyl acetate gave 0.22 g of light 
yellow solid. Recrystallization from ether gave 0.148 g 
(14%) of the title product as a straw colored solid: mp 
113-114° C. Analysis calculated for C,H a a,N,0: C, 
65.84; H, 5.53; N, 6.98. Found: C, 66.18; H, 5.63; N, 7.02. 

EXAMPLE 51 

[0274] 7<4-Trinuoromethylbenzyloxy)-l-(4-rnetbyl-l- 
piperazinyl)-naphtbalene 

[0275] To a mixture of 7-bydroxy-l-(4methyl-l-piperazi- 
nyl)-naphthalene (0.20 g, 0.83 mtnol), triphenylphpsphine 
(0.32 g, 1.22 mmol), and 4-trifluoromethylbenzyl alcohol 

- (0.17 mL, 1.26 mmol) in dry THF (4 mL) was added diethyl 
azodicarboxylate in THF (1 mL). The mixture was stirred 
overnight al ambient temperature; then it was concentrated 
at reduced pressure. The residue was partitioned between 
ethyl acetate and 1 N sodium hydroxide. The organic layer 
was washed with water and brine; then it was dried over 
magnesium sulfate and concentrated onto silica gel for flash 
chromatographic purification (1x6 inches). Elution with 
75% ethyl acetate/hexane gave 0.24 g (72%) of the title 
compound as a nearly colorless oil. The oil was treated with 
HC1 in ether to form the hydrochloride salt (0.23 g) which 
was recryslallized from chloroform/ether to give 0.14 g of a 
white solid thereof, mp 205-206° C. Analysis calculated for 

. C^H^NjO.HCl.O^IL/): C, 6238; H, 5.59; N, 635. 
Found: C, 62.59; H, 5.63; N, 6.40. 

EXAMPLE 52 

[0276] 7-Benzoyloxy-l-(4-methyl-l-piperazinyl)-naph- 
thalene 

[0277] A mixture of 7-hydroxy-l-(4-methyl-l-piperazi- 
nyl)-naphthalene (0.065 g, 0.268 mmol) and benzoyl chlo- 
ride (0.035 mL, 0.302 mmol) in methylene chloride (1 mL) 
and saturated sodium bicarbonate (1 mL) was stirred at room 
temperature. After several hours, a second equivalent of 
benzoyl chloride was added with continued stirring over- 
night. The reaction was dOuted with etbyl acetate and the 
phases were separated. The organic layer was washed with 
1 N sodium hydroxide, water and brine; then it was dried 
over magnesium sulfate and concentrated to an oil which 
solidified (0.065 g, 69%). A sample recrystallized from 
etber/bexane as a light pink solid was submitted for analysis: 
mp 82-823° C. Analysis calculated for 
C 22 H,,N 2 O 2 .0.25H 2 O: C, 75.30; H, 6.46; N, 7.98. Found: 
C, 75.51; H, 6.29; N, 7.97. 

: EXAMPLE 53 

[0278] 7-(4-Cblorobenzoyloxy)-l-(4-methyl-l-piperazi- 
nyl)-naphthalene 

[0279] The title product was obtained following the pro- 
cedure of example 30 from 7- hydroxy-l-(4-methyl-l-pip- 
erazinyl)-naphthalene (0.065 g, 0.268 mmol) and 4-chlo- 



robenzoyl chloride (0.035 mL, 0.275 mmol) in methylene 
chloride (1 mL) and saturated sodium bicarbonate (1 mL) 
with a second equivalent of 4-chlorobenzoyl chloride added 
after several hours of stirring al room temperature. The title 
product was obtained in a yield of 0.058 g (57%) after 
recrystallization from ether/hexane: mp 110-111° C. Analy- 
sis calculated for QaHjjClNjO,: C, 69.38; H, 5.56; N. 7.36. 
Found: C, 69.31; H, 5.61; N, 735. 

EXAMPLE 54 

[0280] 7-(3-Chlorobenzyloxy)-l-(4metbyl-l -piperazi- 
nyl)-naphthalene 

[0281] A mixture of 3-chlorobenzyl bromide (1 .27 g, 6.18 
mmol), 7-hydroxy-a-tetralone (1.0 g, 6.17 mmol), and 
potassium carbonate (1.7 g, 12.3 mmol) in acetone (30 mL) 
was refluxed overnight. The reaction was cooled, filtered, 
and concentrated at reduced pressure. The residue was 
partitioned between ethyl acetate and 1 N sodium hydroxide. 
The organic phase was washed with water and brine, dried 
over magnesium sulfate, and concentrated to a yellow solid. 
Recrystallization from ether/hexane gave 0.87 g (49%) of 
7-{3chlorobenzyloxy)teiralone as a cream colored solid: mp 
77-78° C. Analysis calculated for C 17 H 15 C10j-. C, 71.20; H, 
5.27. Found: C, 71.25; H, 5.09. 

[0282] A solution of 7-(3-chlorobenzyloxy)-a-tetralone 
(0.8 g, 2.79 mmol) and 1-methylpiperazine (1.0 m; 4.0 
mmol) in dry THF (50 mL) was cooled to -78° C. and 
treated with titanium tetrachloride (0.42 mL, 3.83 mmol) in 
methylene chloride (2 mL). The reaction was stirred 10 
minutes at -78° C, then wanned to room temperature and 
stirred overnight. The mixture was quenched with 50 mL of 
5 N ammonia and extracted with ethyl acetate (2x). This 
combined organic layer was dried over magnesium sulfate 
and concentrated to a colorless oil (0.98 g, 95%). This 
enamine was used directly in the next step. 
[0283] A mixture of the enamine (1.0 g, 2.71 mmol) and 
sulfur (1.1 g, 3431 mmol) in decalin (10 mL) was lowered 
into an oil bath preheated to 170° C. The mixture was stirred 
20 minutes; then it was cooled and the decalin was removed 
by short path distillation. The residue was dissolved in 
carbon disulfide and flash chromatographed on silica gel 
(1x6 inches). ElutioD with carbon disulfide removed residual 
sulfur. Continued elution with 50% ethyl acetate/hexane and 
finally with pure ethyl acetate gave 0.09 g of brown oil. The 
product was combined with 0.03 g of product from a 
previous preparation and treated with decolorizing carbon in . 
ether. Recrystallization from hexane gave 0.026 g (2.6%) of 
the title product as a light yellow solid: mp 67.5-68° C. 
Analysis calculated for C, 2 H, 3 C1N,0: C, 72.02; H, 6.32; N, 
7.64. Found: C, 71.95; H, 632; N, 7.47. 

EXAMPLE 55 

[0284] 7rTrifluoromethykulfonyloxy-l-(4-methyl-lpiper- 
azinyl)-naphtbalene 

[0285] 7-Hydroxy-l-(4-methyl-l-piperazinyl)-naphtha- 
lene (4.1 g, 16.9 mmol) and triethylamine (12.8 mL, 91.8 
mmol) were dissolved in methylene chloride (150 mL) and 
cooled to -78° C. Triflic anhydride (3.04 mL, 18.1 mmol) 
was added via syringe and the reaction was warmed to room 
temperature and stirred overnight. The reaction was again 
chilled to -78° C. and additional triflic anhydride (1 mL) and 
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triemylamiDe (2 mL) were added but after 2 hours stirring at 
ambient temperature, do further reaction occurred. Saturated 
ammonium chloride was added and the mixture was con- 
centrated. The residue was partitioned between ethyl acetate 
and water. The organic layer was washed with water and 
brine, dried over magnesium sulfate and concentrated to a 
brown oil which was purified by silica gel flash chromatog- 
raphy (2x6 inches). Elution with 75% ethyl acetate/hexane 
gave 4.49 g (71%) of the title product as a light brown solid: 
mp 70-71° C. Analysis calculated for C 16 H 17 F 3 N 2 0 3 S: C, 
51 33; H, 4.58; N, 7.48. Found: C, 51.35; H, 4.46; N, 7.49. 

EXAMPLE 56 
[0286] 7-Benzamido-l-{4-methyl-l-piperazinyl)-naphlha- 

[0287] 7-Benzamido-l-(4-methyl-l-piperazinyl)-3,4-di- 
hydronaphthalene (0.795 g, 2.29 mmol, an intermediate 
from Example 1), freshly distilled dicyclopentadiene (70° C. 
at 1 Totc,0.909 g, 6.87 mmol), and 10% palladium on carbon 
(0.2 g, predried) were combined in xylene (25 mL) and 
refluxed 4 hours. The mixture was cooled and additional 
palladium on carbon (0.3 g) was added. The reaction was 
refluxed vigorously and xylene was distilled out of the 
reaction until the volume of the reaction was reduced to 
about 10 mL. The reaction was refluxed overnight, cooled, 
and filtered through celite. The filtrate was concentrated on 
silica gel and flash chromatographed on silica gel. Gradient 
elution with from 50% to 100% ethyl acetate/hexane gave a 
forerun containing ao unwcighed amount of 7-benzamido- 
a-tetralone. Continued gradient elution with 2% to 10% 
methanol/etbyl acetate gave 0.49 g (62%) of the title prod- 
uct: mp 172-1735° C. 

[0288] Alternatively, [2,2,2] bicyclooctene was used in 
place of dicyclopentadiene in the above dehydrogenation 
reaction to produce the title product in 66% yield after 
recrystallization from ethyl acetate^exane. 

EXAMPLE 57 
[0289] 7-Ammo-l-(l-methyl-4-pipendinyl)-naphtb.alene 
[0290] The following reaction was ruD in two side by side 
reactions and the crude products were combined for work up 
and purification. A mechanically stirred solution of 
8-bromo-2-(dibenzylamino)-naphtbalene (10.0 g, 24.9 
mmol from Preparation 4) in tetrahydrofuran (200 mL) was 
cooled to -95° C. (hexanc/liquid/nitrogen) and butyllithium 
(10.39 mL, 24.9 mmol, 2.4 M) was added dropwise. The 
orange solution was stirred 1 min, then l-meujyl-4-piperi- 
done (2.82 g, 24.9 mmol) was added dropwise over 10 
minutes with a 10 mL tetrahydrofuran rinse. The orange 
color faded while stirring was continued 20 minutes at 
-100° C. The reaction was allowed to warm to room 
temperature and quenched with water. The solvent was 
removed and the residue was partitioned between methylene 
chloride and water (at this point the two reactions were 
combined). The phases were separated and the organic layer 
was washed with brine, dried, and concentrated onto silica 
gel. Flash chromatography (4x4 inches silica gel) proceeded 
as follows: methylene chloride (1 L) and 2% methanol/ 
methylene chloride (1.6 L) unweighed white solid 7-diben- 
zylaminonaphthalene; 15% methanol methylene chloride (1 
L), 25% methanol/methylene chloride (1 L) and 30% metha- 
nol/methylene chloride/0.2% ammonium hydroxide (4 L) 



product contaminated with water. The combined eluents 
were concentrated and redissolved in methylene chloride. 
The solution was dried and concentrated to afford 15.09 g 
(69%) of 7-dibenzylamino-l-{4-hydroxy-l-methyl-4-pip- 
eridinyl)-aaphlhaleae as a light tan foam. A sample recrys- 
tallizcd from ethyl acetate bad mp 173-174° C. Analysis 
calculated for C 30 H 3 ,N-0: C, 8253; H, 7.39; N, 6.42. 
Found: C, 82,42; H, 7.44; N, 638. 

[0291] The product from the above reaction (15.0 g, 34.38 
mmol), p-toluenesulfonic acid (7.85 g, 41.26 mmol) and 
toluene (500"mL) were combined and refluxed 4 hours with 
azeotropic removal of water. The mixture was allowed to 
stand at room temperature 48 hours, then additional p-tolu- 
enesulfonic acid (1.4 g) was added and the mixture was 
refluxed 5 hours more. The reaction was concentrated at 
reduced pressure and the residue was taken up in methylene 
chloride. This organic phase was washed with 1 N sodium 
hydroxide (2x) and brine, then it was dried over calcium 
sulfate and concentrated to give 7-dibenzylamino-l-(l-me- 
thyH,25,6-tetrabydropyrid-4-yl)-napbtbalene as a brown 
oil which crystallized on standing (13.8 g, 96%). This 
material was suitable for use in the next reaction. A sample 
recrystallized from ethyl acetate had mp 124-126° C. The 
analytical sample was recrystallized from isopropanol. 

[0292] Analysis calculated for C 30 H 30 N 2 .0.5H,0: C, 
84.27; H, 7.31; N, 6.69. Found: C, 83.85; H. 6 : 97; N, 6.39. 

[0293] A mixture of 7dibenzylamino-l-(l-methyl-l,25,6- 
letrahydropyrid-4yl)-naphthalene (2.85 g, 6.81 mmol) and 
palladium hydroxide (20% on carbon, 2.06 g) in glacial 
acetic acid (60 mL) was hydrogenated 22 hours (starting 
pressure approximately 50 psi). Additional palladium 
hydroxide (1 g) was added and hydrogenation was continued 
13 hours more. The reaction was filtered through celite. The 
filtrate was neutralized with 4 N sodium hydroxide and 
extracted with methylene chloride. This organic phase was 
washed with brine, dried and concentrated to 13 g of brown 
oil. Crystallization from isopropanol gave 0544 g (33%) of 
7-amino-l-(l-methyl piperidinyl)-naphthalene as light 
brown crystals, mp 169.5-1 71° C. Analysis calculated for 
C 36 R, 0 N 2 : C, 79.96; H, 8.39; N, 11.66. Found: C, 80.14; H, 
8.42; N, 11.52. 

EXAMPLE 58 

[0294] 7-(3-nitro-2-pyridylamino)-l-(l-methyl-4-pip- 
eridinyl)-naphthaltne 

[0295] A mixture of the product from Example 57 (0.338 
g, 1.4 mmol), 2-chloro-4 nitropyridine (0.446 g, 2.81 mmol), 
and 4-dimethylaminopyridinc (0.172 g, 1.4 mmol) in dim- 
etnylformamide (6 mL) was refluxed 5 hours. The solvent 
was removed at reduced pressure and the residue was taken 
up in methylene chloride. The organic phase was washed 
with 1 N sodium hydroxide and brine, then it was concen- 
trated onto silica gel and flash chromatographed (1x4 inches 
silica gel). The elution proceeded as follows: 75% methyl- 
ene chloride/hexane (175 mL) nil; methylene chloride (250 
mL) unweighed excess 2-chloro-3-nitropyridine; 2% metha- 
nol/methylene chloride (200 mL) nil, (550 mL) 0.373 g of 
crude product contaminated with 4-dimetbylamino-pyri- 
dine. This material was triturated with ether and filtered to 
give 0.17 g of title product as orange crystals. J H NMR 8 
10.34 (br s, 1H), 8.59 (dd, J=2, 85 Hz, 1H), 8.54-850 (m, 
2H), 7.88 (d, J=9 Hz, 1H), 7.72-7.70 (m, 1H), 7.66 (dd, J-2, 
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9 Hz, I H), 7.45-7.41 (m, 2H), 6.89 (dd, 3=4.5, 85 Hz, 1H), 
3.27 (tt, 3=4, 11.5 Hz, 1H), 3.11 (long range coupled d, 
3-11.5 Hz, 1H), 2.41 (s, 3H), 2.27 (dt, J-2.5, 11.5 Hz, 2H), 
2.09-1.89 (m, 4H). 

EXAMPLE 59 

[0296] 7-(Imidazolo[4 r 5-b]pyridin-l -yI)-l-(l-methyl-4- 
piperidinyl)-naphthalene 

[0297] A mixture of the product from Example 58 (0.18 g, 
OS mmol) and 10% palladium on carbon (0.04 9) in cthanol 
(35 mL) and ctbyl acetate (15 mL) was hydrogenaled at 45 
psi for 4 hours. The mixture was filtered through celite and 
concentrated to give 7-(3-amino-2-pyridylamino)-l-(l-me- 
thylpiperidinyl)-napbthalene which was suitable for further 
reaction; ] H NMR 5 8.07 (d, 3=2 Hz, 1H), 7.89 (dd, 3=1.5, 
5 Hz, 1H), 7.79 (d, 3=9 Hz, 1H), 7.64 (d, 3-7.5 Hz, 1H), 7.45 
(dd, J-2, 9 Hz, 1H), 7.36-7.26 (m, 2H with CHC1 from NMR 
solvent overlapping), 7.07 (dd, 3=1.5, 7.5 Hz, 1H), 6.82 (dd, 
J-5, 7.5 Hz, 1H). 6.51 (br s, 1H), 3.49 (br s, 2H), 3.18 (tt, 
J-4, 12 Hz, 1H), 3.03 (long range coupled d, 3=13.5 Hz, 
2H), 239 (s, 3H), 2.23 (dt, 3=2.5, 11.5 Hz, 2H), 2.08-1.87 
(m, 4H). HRMS m/e calculated for C M H M N 4 : 332.1996. 
Observed m/e 332.2003. . 

[0298] The product from the above reaction and ethoxym- 
ethylenemalononitrile (0.079 g, 0.646 mmol) were com- 
bined in glacial acetic acid (7 mL) were refluxed 4 hours. 
The solvent was removed at reduced pressure and the 
residue was taken up in methylene chloride. The organic 
phase was washed with 1 N sodium hydroxide and brine, 
then it was dried and concentrated. This residue was flash 
chromatographed on silica gel (1x3.5 inches). Gradient 
elution with from 50% ethyl acetate/hexane to pure ethyl 
acetate and then with from 2% to 5% methanol/ethyl acetate 
gave no product. Continued elution with from 15% to 40% . 
methanol/ethyl acetate gave a tan foam product. Treatment 
with charcoal in methylene chloride, filtration and concen- 
tration gave 0.155 g of product. Recrystallizatipn from ethyl 
acetate gave 0.04 g (23%) of the title compound as off white 
crystals, mp 118-120° C. Analysis calculated for C^H^N,: 
C, 77.16; H, 6.48; N, 16.36. Found C, 76.99.H, 6.45; N, 
16.27. 

EXAMPLE 60 

[0299] 7-(4-Cblorobenzamido-l-(l-metbyI-4-piperidi- 
nyl)-napbthalene 

[0300] The product from Example 57 (0.202 g, 0.845 
mmol), triethylamine (0.124 mL, 0.93 mmol) and 4-chlo- 
robenzoyl chloride (0.118 mL, 0.93 mmol) were combined 
in acetonitrile (10 mL) at 0° C. The mixture was allowed to 
come to room temperature and stir overnight. The reaction 
was chilled back to 0° C. and a second equivalent of acid 
chloride and triethylamine were added. The mixture was 
heated to 90* C. overnight. The solvent was removed at 
reduced pressure and the residue was taken up in methylene 
chloride. The organic phase was washed with brine, dried, 
concentrated onto silica gel and flash chromatographed 
(0.5x3.5 inches). Elution proceeded as follows: methylene 
chloride then gradient elution with from 2% to 4% metha- 
nol/methylene chloride was unproductive. Continued elu-. 
lion with from 4% to 6% methanol 1 methylene chloride 
gave 0.214 g of white foam. Recrystallization from chloro- 
form/ether gave 0.115 g of the title compound as tan 



crystals, mp 162-1640C. The compound was converted to its 
hydrochloride salt with HC1 in ether. Analysis calculated for 
C r ,H 23 ClN,0.HCl: C, 66.51; H. 5.82; N, 6.74. Found: C, ' 
66.12; H, 5.76; N, 6.41. 

. EXAMPLE 61 

[0301] 7-Amino-l-(l-methyl-3-piperidinyl)-naphthalene 

[0302] A solution of 8-bromo-2-(dibenzylamino)-naph- 
thalene (9.75 g, 24.3 mmol product of Preparation 4) in 
tetrahydrofuran (270 mL) was cooled to -78" C. and butyl- 
lithium (9.72 mL, 24.4 mmol, 2.4 M) was added dropwise. 
The orange solution was stirred 20 minutes, then 1-t-bu- 
toxycarbonyl-3-piperidone (4.84 g, 24.3 mmol dissolved in 
5 mL tetrahydrofuran ) was added dropwise with a 5 mL 
tetrahydrofuran rinse. The reaction was stirred 30 minutes at 
-78" C., then allowed to warm to room temperature and stir 
1 hour. The solvent was removed and the residue was 
partitioned between methylene chloride and water. The 
phases were separated and the organic layer was washed 
with brine, dried over calcium sulfate, and concentrated onto 
silica gel. Flash chromatography (3x3 inches silica gel) 
proceeded as follows: 5% ethyl acetate/hexane (1.4 L) and 
10% ethyl acetate/hexane (1 L) unweighed white solid 
7-dibenzylaminonapbtbalene; 25%ethyl acetate/hexane (1.5 
L) 6.46 g (51%) of 7-dibeiizylamino-l-(l-t-butoxycarbonyl- 
3-bydroxy-3-piperidinyl)-naphthalene which was suitable 
for use without further purification. A sample recrystallized 
from ethyl acetate hexane had mp 145-147° C. 

[0303] The product of the above reaction (1.0 g, 1 .9 mmol) 
and dry benzene (20 mL) were chilled to 0° C. and Burgess 
salt (0.958 g, 4.02 mmol) was added. The mixture was 
healed to 55° C. for 2 hours, then allowed to stir at ambient 
temperature overnight. Water was added and after stirring an 
additional 15 minutes, the phases were separated. The 
organic layer was washed with brine and the combined 
aqueous washes were back extracted with ethyl acetate. The 
combined organic layer was dried over calcium sulfate, 
concentrated onto silica gel and flash chromatographed (1x3 
inches). Elution 2% to 4% ethyl acetate/hexane gave 0.68 g 
(70%) of a mixture of both possible dehydration products 
(7-dibeDzylamino-l-(14t-buloxycarbonyl-l,4,5,6-tetrahy- 
dropyrid-3yl)-naphthalene and 7-dibenzylamino-l-(lrt-bu- 
toxycarbonyl-l,2^,6-tetrahydropyrid-3-yl)-naphthalene). 
The products could be separated by careful chromatography 
but were carried as a mixture in this sequence. 

[0304] A slurry of lithium aluminum hydride (0.172 g, 
4.52 mmol) in tetrahydrofuran (20 mL) was chilled to 0° C. 
and the product of the above reaction (0.568 g, 1.13 mmol 
in 5 mL tetrahydrofuran) was added with a tetrahydrofuran 
rinse (2x23 mL). The mixture was refluxed 4 hours, chilled^ 
to 0° C. and quenched with sodium sulfate decahydrate. The 
reaction was filtered and the filter cake was rinsed well with 
methylene chloride. The filtrate was concentrated and the 
residue was taken up in methylene chloride. This organic 
phase was washed with water and brine, dried and concen- 
trated to give 0.455 g of a 2:1 mixture of olefin products 
(7-dibenzylamino-l-(l-metbyl-l,4,5,6-letrahydropyrid-3- 
yl)-naphthalene and 7-dibcnzylamino-l-(l-methyl-l,2,5,6- 
tetrahydropyrid-3-yl)-naphthalene) as judged by integration 
of the methyl signals in the NMR spectrum (2.52 ppm-major 
and 2.27 ppm-minor). This material was carried on without 
further purification or characterization. 
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[0305] The product mixture from the above reaction (4.0 
g, 9.56 mmol) and palladium hydroxide (20% on carbon, 
3.75 g) in glacial acetic acid (141 mL) and ethanol (141 mL) 
was hydrogenaled 4 hours (starting pressure approximately 
50 psi). Additional palladium hydroxide (0.8 g) was added 
and hydrogcnation was continued 5 hours more. The reac- 
tion was filtered through celite. The filtrate was neutralized 
with 4 N sodium hydroxide and extracted with methylene 
chloride. This organic phase was washed with brine, dried, 
concentrated onto silica gel and flash chromatograpbed (2x3 
inches). Elution proceeded as follows - . 75% ethyl acetate/ 
hexane (400 mL), ethyl acetate (400 mL), and 2% methanol/ 
ethyl acetate (400 mL), nil; 2% triethylamine/5% methanol/ 
ethyl acetate (400 mL), 0.45 g of an unidentified brown 
foam; 2% iriethylamine/6% metbanoVethyl acetate (500 
mL) and 3% trietbylamine/8% raetbanol/ethyl acetate (500 
mL), 1.35 g (54%) of brown foam title product. Further 
purification by treatment with activated charcoal followed 
by trituration in ether gave 0.362 g of the title compound as 
pink crystals which had mp 117-120° C. HRMS m/e calcu- 
lated for C 14 H M N,: 240.1622. Observed m/e 240.1623. 
Analysis calculated for C J6 H I0 N,: C, 79.96; H, 8.39; N, 
11.66. Found: C, 80.02; H, 8.22; N, 11.10. 

EXAMPLE 62 

[0306] 7-(3Nitro-2-pyridylamino)-l-(l-methyl-3-pip- 
eridinyl)-uaphthalene 

[0307] A mixture of 7-amino-l<l-methyl-3-piperidinyl)- 
naphtbalene (0.252 g, 1.05 mmol from Example 61), 
2-chloro-3-nitropyridine. (0 333 g, 2.1 mmol) and collidine 
(0.139 mL, 1.05 mmol) in dimethylformamide (10 mL) was 
refluxed overnight. The reaction was concentrated at 
reduced pressure and the residue was taken up in methylene 
chloride. The organic phase was washed with 0.5 N sodium 
hydroxide and brine, dried, concentrated onto silica gel and 
flash chromatograpbed (1x3 Inches). Elution proceeded as 
follows: 50% ethyl acetate/hexane (500mL) unweighed for- 
run; 75% ethyl acetate/hexane (400 mL) and ethyl acetate 
(100 mL) 0.151 g (51%) of red oil product. A sample 
crystallized from ether gave the title compound as red 
crystals, mp 107-108° C. Analysis calculated for 
CHjj^Oj: C, 69.59; H, 6.12; N. 15.46. Found: C, 6930; 
H* 5.91; N, 14.92. 

EXAMPLE 63 

[0308] 7-<Imidazolo[43-b]pyridin-l-yl)-l-(l-metbyl-3- 
piperidinyl)-naphtbalene 

[0309] A mixture of the 7-(3-nitro-2-pyridylamino)-l-(l- 
meth'yl-3-piperidinyl)-napbthalene (0.12 g, 033 mmol from 
Example 62) and 10% palladium on carbon (0.03 g) in 
ethanol (10 mL) and methanol (20 mL) was hydrogenated at 
50 psi for 4 bours. The reaction was filtered through celite 
and concentrated to the brown oil product (7-(3-amino-2- 
pyridylamino)-l-(l-methyl-3-piperidinyl)-naphtbalene) 
which was suitable for use without further purification. J H 
NMR 6 7.89-7.83 (m, 2H), 7.78 (d, J-9 Hz, I H), 7.64 (dd, 
J -2, 9 Hz, 2H), 7.33-7.23 (m, 2H, partially obscurred by 
NMR solvent), 7.02 (dd, J-1.5, 7.5 Hz, 1H), 6.78 (dd, J-5, 
7.5 Hz, 1H), 6.55 (br s, 1H), 3.54 (long range coupled t, 
J-11.5 Hz, 1H), 3.18 (long range coupled dd, 1=1.5, 11 Hz, 
1H), 2.99 (long range coupled d, J-10.5 Hz, 1H), 2.34 (s, 
3H), 2.17-1.97 (m, 3H), 1.94-1.81 (sym m, 2H), 1.69-1.51 



(m, 1H). HRMS, m/e calculated for Cj,H M N,: m/e 
332.2000. Observed m/e 332.2002. 

[0310] A mixture of 7-(3-amino-2-pyridylamino)-l-(l- 
methyl-3-piperidinyl)-naphthalene (0.104 g, 0313 mmol) 
and ethoxymethylenemalononitrile (0.056 g, 0.459 mmol) in . 
glacial acetic acid (5 mL) was refluxed 6 hours. The reaction 
was cooled, neutralized with 4 N sodium hydroxide and 
extracted with methylene chloride. The organic phase was 
washed with brine, dried over calcium sulfate, concentrated 
onto silica gel and flash chromatographed (1x2 inches). 
Elution proceeded as follows: 50% ethyl acetate/hexane 
(200 mL), 75% ethyl acetate/bexane (200 mL), ethyl acetate 
(200 mL) and 1% methanol/1% triethylamine/ethyl acetate 
(300 mL) nil; 3% methanol/3% triethylamine/ethyl acetate 
(300 mL) 0.076 g (70 %) of 7-(omidazolo[4,5-b]pyridu>l -yl 
l-(l-metbyl-3-piperidinyl)-naphthalene as a faint green oil. 
The product was characterized as its HC1 salt which crys- 
tallized from isopropanol. mp >250° C. J H NMR (D~0) 6 
930 (br s, 1H), 831 (d, J-5 Hz, 1H), 8.40 (s, 1H). 832 (d, 
J-7.5 Hz, 1H), 8.11 (d, J-9 Hz, 1H), 7.94Id, J=8 Hz, 1H), 
7.73 (dd, J-2, 9 Hz, 1H), 7.68-7.53 (m, 3H), 3.77 (long 
range coupled t, J- 11.5 Hz, 1H), 3.62 (br t, J-10.5 Hz, 2H), 
3.22 (t, J=123 Hz, 1H), 3.07 (sym m, 1H), 2.87 (s, 3H), 
2.23-2.05 (m, 2 H), 2.04-1.78 (sym m, 2H). Analysis cal- 
culated for CsHjjN, 2HC1 H 2 0: C, 60.97; H. 6.05; N, 
12.93. Found: C, 60.89; H, 6.00; N, 12.61. 

EXAMPLE 64 
[0311] 7-Benzamido-l-(l-methyl-3-piperidinyl)-naphtha- 

[0312] A mixture of 7-amino-l-(l-methyl-3-piperidinyl)- 
naphthalene (0.203 g, 0.845 mmol, product of example 61) 
and triethylamine (0.141 mL, 1.01 mmol) in tetrahydrofuran 
. (5 mL) was chilled to 0° C. and benzoyl chloride (0.118 mL, 
1.01 mmol) was added. The mixture was warmed to room 
temperature and stirred overnight The reaction was concen- 
trated at reduced pressure and the residue was taken up in 
methylene chloride. The organic phase was extracted with 
03 N sodium hydroxide and brine, dried, concentrated onto 
silica gel and flash chromatograpbed (1x2 inches). Elution 
proceeded as follows: 50% ethyl acetate/hexane (225 mL), 
75% ethyl acetate/hexane (150 mL) nil; 75% ethyl acetate I 
hexane (400 mL) and ethyl acetate (200 mL) 0.198 g of pink 
foam. This product was convened to an HC1 salt in metha- 
nol, treated with activated carbon, and filtered. The filtrate 
was concentrated and triturated with ether to give 0.091 g 
(31 %) of the title compound as an amorphous solid with a 
melting range of 140-170° C. J H NMR (DMSO d) 8 10.59 
(s, 1H), 10.34 (br s, 1H), 8.73 (s, 1 H), 8.06 (d, J=7 Hz, 2H), 
7.94 (distorted t, J-10 Hz, 2H), 7.82 (d, J=7 Hz, 1H), 
7.63-7.53 (m, 3H), 7.47-739 (m, 2H), 3.78 (br t, J-12 Hz, 
1H), 336 (br t, J-ll Hz, 2H), 3.05 (br s, 1H), 2.83 (br s, 3H), 
2.15-1.97 (m, 2H), 1.71 (br s, 1H). HRMS m/e calculated for 
C^H^O: m/e 344.1883. Observed m/e 344.1886. 

EXAMPLE 65 

[0313] 7-(4-Chlorobenzamido)-l-(4-methoxyethyl-l-pip- 
erazinyl)-naphthalene 

[0314] A mixture of 7-(4-cblorobenzamido)-l-{lpiperazi- 
nyl)-naphthalene (0.15 g, 0:41 mmol, product of example 
12), sodium iodide (0.064 g, 0.431 mmol), triethylamine 
(0.164 mL, 0.431 mmol) and 2-bromoethyl methyl ether 
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(0.040 mL, 0.431 mmol) in acetonitrile (7 mL) was refluxed 
overnight. Tbe reaction was cooled and concentrated at 
reduced pressure. The residue was taken up in methylene 
chloride and washed with 1 N sodium hydroxide and brine, 
dried, concentrated onto silica gel and flash chromalo- 
graphcd (1x2 5 inches). Elution proceeded as follows: 50% 
ethyl acelale/hexane (100 mL) and 75% ethyl acetale/hexane 
(100 mL), nil; 75% ethyl acetate/hexane (100 mL) and ethyl 
acetate (150 mL), 0.121 g (69%) of 7-(4chlorobenzamido)- 
l-(4-melboxyelhyi-l-piperazinyl)-napbtbaleDe as an oil. 
This oil was converted to the HC1 salt from an ether solution. 
An amorphous white powder hydrochloride salt of the title 
compound was obtained, mp 134-148° C. J H NMR 6 8.54 
(br s, 1H), 8.05 (br s, 1H), 7.84 (long range coupled t, J-9 
Hz, 3H), 7.66 (dd, J-2, 9 Hz, 1H), 7.55-7.43 (in, 3H), 7.36 
(U=8 Hz, 1H),7.11 (dd, 3-1, 7.5 Hz, 1H),3.57 (t,J=55 Hz, 
2H), 3.38 (s, 3H), 3.19 (br s, 4H), 2.83 (br s, 4H), 2.70 (t, 
J-5.5 Hz, 2H). Analysis calculated . for 
C 24 H 2 „ClN 3 ti 2 .2Ha.l.5H 2 0: C, 55.02; H, 5.96; N, 8.02. 
Found: C, 55.53; H, 631; N, 7.78. 

EXAMPLE 66 

[0315] 7-(4-Cblorobenzamido)-l-(4-propyl-l-piperazi- 
ny!)- naphthalene . 
[0316] A mixture of 7-(4-cblorobenzamido)-l-(l-piper- 
azinyl)-napbtbalene (0.20 g, 0.547 mmol, the product of 
Example 12), propionaldebyde (0.041 mL, 0.563 mmol) and 
sodium cyanoborohydride (0.103 g, 1.64 mmol) in methanol 
(12 mL) and acetic acid (1.2 mL) was stirred at ambient 
temperature for 20 hours. Tbe solvent was removed at 
reduced pressure and tbe residue was partitioned between 
methylene chloride and saturated aqueous sodium bicarbon- 
ate. Phases were separated and the organic layer was washed 
with brine, dried, concentrated onto silica gel and flash 
chromatograpbed (1x3 inches). Elution proceeded as fol- 
lows: ethyl acetate (50 mL) unweighed forrun; ethyl acetate 
(250 mL) 0.164 9 of yellow foam. Tbe foam was triturated 
with pentane and 0.079 g (28%) of tbe title compound was 
collected as a white solid, mp 130-132° C. Analysis calcu- 
lated for C 24 H ao ClN 3 0: C, 70.66; H, 6.42; N, 10.30. Found: 
C, 70.91; H, 6.66; N, 10.50. 

EXAMPLE 67 

[0317] 7-(4-Chlorobenzamido)-l<4ethyl-l-piperazinyl)- 
□aphthalene 

[0318] A solution of 7-(4-chlorobenzamido)-l-(l-piper- 
azdnyl)-naphthalene (0.197 g, 5.39 mmol, the product of 
Example 12) in tctrahydrofuran (14 mL) was chilled to -78° 
C. and butyllithium (0.454 mL, 1.13 mmol, 2.5 M) was 
added in three portions. Tbe yellow solution was stirred 5 
minutes, then ethyl iodide (0.045 mL, 0.566 mmol) was 
added and the reaction was allowed to warm to room 
temperature. The mixture was treated with saturated aque- 
ous ammonium chloride and tbe solvent was removed at 
reduced pressure. The residue was taken up in methylene 
chloride and extracted with saturated aqueous sodium bicar- 
bonate and brine, dried, concentrated onto silica gel and 
flash chromatograpbed (1x2.5 inches). Elution proceeded as 
follows: 75% ethyl acetate bexane (150 mL), nil; 90% ethyl 
acetate/hexane (200 mL) and ethyl acetate (200 mL), 0.135 
g of a light yellow foam. This foam was triturated with 
pentane and 0.112 g (52%) of the title compound was 



collected as a white powder, mp 173-174.5° C. Analysis 
calculated for C^H^dr^O: C, 70.13; H, 6.14; N, 10'67. 
Found: C, 70.21; H, 6.32; N. 10.79. 

EXAMPLE 68 
[0319] 7-Amino-l-(l-methyl-3-pyrrolidinyl)-naphthalene 
[0320] A solution of 8-bromo-2-(dibenzylamino)-naph- 
thalene (2.035 g, 5.07 mmol, preparation 4) in tetrahydro- 
furan (50 mL) was chilled to -78° C. and butyllithium (2.03 
mL, 5.07 mmol, 2.5 M) was added dropwise. The dark 
solution was stirred 10 minutes, then l-t-butoxycarbonyl-3- 
pyrrolidinone (0.939 g, 5.07 mmol in 4 mL tetrahydrofuran) 
was added dropwise with a 4 mL tetrahydrofuran rinse. The 
reaction was allowed to .warm to room temperature and the 
solvent was removed. The residue was taken up in methyl- 
ene chloride and washed with water, saturated aqueous 
ammonium chloride, saturated aqueous sodium bicarbonate, 
and brine. The organic phase was dried over calcium sulfate, 
concentrated onto silica gel and flash chromatograpbed 
(15x3 inches). Elution proceeded as follows: 5% etbyl 
acetate/bexane (700 mL), unweighed forrun; 10% etbyl 
acetate/hexane (200 mL), nil; 25% ethyl acetate/hexane (300 
mL), 0.94 g of 7-dibenzylamino-l-(l 4-butoxycarbonyl-3- 
hydroxy-3-pyrrolidinyl)-naphthalene as a yellow oil which 
was suitable for use without further purification. A sample 
crystallized from ethyl acetate had mp 114-117° C. J H NMR 
8 7.69 (d, J=9 Hz, 1H), 7.63 (d, J-8 Hz, 1H), 7.51 (d, J=2 
Hz, 1H), 7.42-733 (m, 8H), 732-7.22 (m, 3H, partially 
obscurred by NMR solvent), 7.21-7.06 (m, 2H), 4.81 (t, 
J-21 Hz, 4H), 3.99 (sym m, 1H), 3.75 (sym m, 1H), 
358-335 (m, 1H), 334-3.17 (m, 1H), 2.29-2.10 (m, 1H), 
2.02-1.88 (m, 1H), 1.90 (s, 1H), 1.49 (s, 9H). 
[0321] A solution of 7-dibenzylamino-l-(l-t-butoxycar- 
bonylhydroxy-3-pyrrolidinyl)-naphthalene (1,0 g, 1.97 
mmol) in benzene (20 mL) was chilled on wet ice (precipi- 
tate) and Burgess salt (0.89 g, 3.74 mol) was added all at 
once. The mixture was heated to 55° C. for 2 hours. The 
reaction was cooled aDd extracted with water arjd brine. Tbe 
combined aqueous phase was back extracted with ethyl 
acetate and tbe combined organic layer was dried over 
calcium sulfate. Tbe organic layer was concentrated onto 
silica gel and flash chromatograpbed (1x2.5 inches). Elution 
with 5% ethyl acetate/hexane (1300 mL) gave 0.764 g (79%) 
of a brown solid which was a mixture of two dehydration 
products which were used directly in the next reaction. 
[0322] A slurry of lithium aluminum hydride (1.78 g, 
46.92 mmol) in tetrahydrofuran (220 mL) was chilled to 0° 
C. and tbe product of tbe above reaction (5.75 g, 11.73 
mmol) was added in tetrahydrofuran (10 mL with 2x10 mL 
rinses). The mixture was refluxed 5 hours, chilled to 0° C. 
and carefully quenched with sodium sulfate decabydrate. 
Tbe reaction was fihered and the filter cake was rinsed well 
with methylene chloride. The filtrate was concentrated at 
reduced pressure and the residue was taken up in methylene 
chloride. The organic phase was washed with brine, dried, 
and concentrated to give 4.58 g of a brown oil which was a 
2:1 mixture of olefinic products as judged by integration of 
the methyl singlet at 2.48 ppm (major) and 231 ppm (minor) 
from the NMR spectrum. The mixture was used directly in 
the Dext step. 

[0323] A mixture of tbe product of tbe above reaction 
(458 9) and 20% palladium hydroxide on carbon (4.7 g) in 
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etbanol (161 mL) and acetic acid (161 mL) was bydroge- 
nated at about 50 psi for 5.5 hours. The reaction was filtered 
through celite and the filtrate was concentrated at reduced 
'pressure. The residue was neutralized with 4 N sodium 
hydroxide and extracted with methylene chloride. The 
organic phase was washed with brine, dried over calcium 
sulfate, concentrated onto silica gel and flash chromato- 
grapbed (2x3.25 inches). Elution proceeded as follows: 
ethyl acetate (200 mL), nil; 1 % trietbylamine/1 % methanol/ 
ethyl acetate (500 mL) and 2% triethylamine/2% methanol/ 
ethyl acetate (500 mL), nil; 5% triethylamine 1 5% metba- 
nol/ethyl acetate (500 mL) and 10% triethylamine/10% 
methanol/ethyl acetate (400 mL), 0.90 g of the title com- 
pound as a brown oil. J H NMR 6 7.66 (d, J-8.5 Hz, 1H), 
7.56 (d, J-8 Hz, 1H), 7.41 (d, J-7 Hz, 1H), 7.24 (s, 1H, 
partially obscurred by NMR solvent), 7.19 (t, J-7.5 Hz, 1H), 
6.94 (dd, J-2.5, 8.5 Hz, 1H), 4.20-3.96 (m, 1H). 3.87 (br s, 
2H), 3.08 (t, J-8.5 Hz, 1H), 2.91-2.70 (m, 3H). 2.45 (s, 3H). 
This material was suitable for use without further purifica- 
tion. 

EXAMPLE 69 

[0324] 7-Benzamido-l-(l-methyl-3-pyrrolidinyl)-naph- 
thalene 

[0325] . A solution of 7-ammo-l-(l-metbylpyrrolidinyl)- 
napbthalene (0.139 g, 0.615 mmol, product of Example 68) 
and triethylamine (0.103 mL, 0.738 mmol) In tetrahydrofu- 
ran (5 mL) was chilled to 0° C. and benzoyl chloride (0.066 
mL, 0.738 mmol) was added. The reaction was wanned to 
room temperature and stirred overnight. The solvent was 
removed at reduced pressure and the residue was taken up in 
methylene chloride. The organic layer was washed with 0.5 
N, sodium hydroxide and brine, dried, concentrated onto 
. silica gel and flash chromatograpbed (1x2 inches). Elution 
proceeded as follows: 50% to 75% ethyl acetate/hexane (375 
mL), nil; ethyl acetate (200 mL), nil; 2% triethylamine 12% 
methanol ethyl acetate (200 mL), 0;14 g of brown oil which 
partially crystallized. Recrystallization from ethyl acetate 
gave 0.058 g (28%) of the title compound as white crystals, 
mp 137-145° C; J H NMR 8 8.57 (d, J=2 Hz, 1H), 8.06 (br 
s, 1H), 7.95 (dd, J-1.5, 8 Hz, 2H), 7.86 (d, J-9 Hz, 1H), 
7.71-7.64 (m, 2H), 7.59-7.49 (m, 4H), 7.40 (t, J-7.5 Hz, 
1H), 4.15 (sym m, 1H), 3.04 (t, J-9 Hz, 1H), 2.93-2.81 (m, 
2H), 2.80-2.68 (m, 1H), 2.66-2.50 (m, 1H), 2.47 (s, 3H), 
2.08-1.96 (m, 1H). Analysis calculated for C : H 2 ,N 2 0: C, 
79.97; H, 6.71; N, 8.48. Found: C, 79.36; H, 6.72; N, 7.94. 

EXAMPLE 70 

[0326] 7-Amino-l-(l -t-butoxycarbonyl-pyrrolidin-2-(R)- 
ylmethyl-naphthalene 

[0327] A solution of 8-bromo-2-(dibenzylamino)-napb- 
thalene (5.0 g, 12.0 mmol, preparation 4) in tetrahydrofuran 
(300 mL) was chilled to -78° C. and butyllithium (5.0 mL, 
12.5 mmol, 2.5 M) was added dropwise to generate a dark 
red solution. A tetrahydrofuran solution (40 mL) of 1-t- 
butoxycarbonyl-R-prolinal (2.61 g, 13 mmol) was added 
dropwise with a 10 mL tetrahydrofuran rinse. The reaction 
was stirred an additional 10 minutes, then carbon disulfide 
(0.95 mL, 16 mmol, predried over calcium sulfate) was 
added. The reaction color changed from green to brown and 
finally to orange. After stirring 30 minutes at -78° C, 
. methyl iodide (0.82 mL, 13 mmol) was added and the 



reaction was allowed to warm to ambient temperature and 
stir 2 hours. Aqueous ammonium chloride and ether were 
added and the phases were' separated. The organic layer was 
washed with water and brine, dried over magnesium sulfate, 
concentrated onto silica gel and flash chromatograpbed (2x6 
inches). Elution proceeded as follows: 2% ether/hexane (1 
L), unweigbed impurity; 5% ether/hexane (1000 mL), 10% 
ether/hexane (1000 mL), and 20% ether/hexane (1000 mL), 
5.74 g (78%) of the xanthate intermediate as a mixture of 
diastereomers which was used directly in the next step. 
[0328] A solution of the xanthate from the above reaction 
(5.74 g, 9.37 mmol) in toluene (300 mL) was heated to reflux 
and A1BN (0.26 g) (AIBN=azo(bis) isobutyronitrile) and 
tributyltin hydride (11.7 mL, 43.5 mmol) were added in 
three portions first at initial reflux and then after 1 and 2 
hours of reflux. The reaction was refluxed an additional 1.5 
hours, cooled to room temperature and allowed to stir 
overnight. The reaction was concentrated onto silica gel and 
flash chromatograpbed (2x8 inches). Elution proceeded as 
follows: hexane (1000 mL), unweighed tin impurities; 2% 
ether I hexane (2 L) and 3% ether/hexane (2 L), unweighed 
impurities; 5% ether/hexane (3 L), 3.07 g (65%) of 7-diben- 
zylamino-l-(l-t-butoxycarbonyl-pyrroUdin-2-(R)-ylm- 
ethyl)- naphthalene as a hard yellow-green loam. 

[0329] A mixture of 7dibenzylamino-l-(l-t-butoxycarbo- 
nyl-pyrroIidin-2-(R)-ylmelhyl)-naphthalene (0.68 g, 1.34" 
mmol) and 20% palladium hydroxide on carbon (0.25 g) in 
etbanol (20 mL) and acetic acid (20 mL) was hydrogenated 
at 50 psi for 8 hours. Additional 20% palladium hydroxide 
on carbon (0.25 9) was added and hydrogenation was 
continued overnight. The catalyst (0.3 g) was added a third 
time and hydrogenation was continued 24 hours more. The 
reaction was filtered through celite and the pad was washed 
with ethanol. The filtrate was concentrated and the residue 
was taken up in ether. This organic phase was extracted with 
saturated aqueous sodium bicarbonate, water and brine, then 
it was dried and concentrated to give 0.368 g (84%) of the 
title compound as a tan foam. A sample recryslallized from 
ether/hexane as a light tan solid had mp 157-158.5° C. 
Analysis calculated for C 2 OH z N 2 0 2 : C, 73.59; H, 8.03; N, 
8.58. Found: C, 73.47; H, 7.93; N, 8.37. 

[0330] The S enantiomer of the title compound of 
Example 70 was prepared using the same procedure set forth 
in Example 70, except that l-t-butoxycarbonyl-(S)-prolinal 
was used in place of l-t-butoxycarbonyl-(R]-prolinal. 

EXAMPLE 71 

[0331] 7-14-Chlorobenzamido)-l-(Pyrrolidin-2-(R)-ylm- 
ethyl)-naphthalene 

[0332] A solution of 7-amino-l-(l-t-butoxycarbonyl-pyr- 
rolidin-2-(R>ylmethyl)-naphthalene (0.10 g, 0.306 mmol, 
product of Example 70) and triethylamine (0.085 mL, 6.1 
mmol) in tetrahydrofuran (5 mL) was chilled to 0° C. and 
4chlorobenzoyl chloride (0.043 mL, 0.338 mmol) was 
added. The mixture was allowed to warm to room tempera- 
ture and stir 2 hours. Ether was added and the reaction was 
extracted with saturated aqueous sodium bicarbonate, water, 
and brine. The organic phase was concentrated onto silica 
gel and flash chromatograpbed (1x6 inches) Elution pro- 
ceeded as follows: 20% ether/hexane, unweighed forrun; 
.30% ether/hexane (200 mL) 0.096 g (68%) of 7-(4-chlo- 
robenzamido)-l-(l-t-butoxycarr)onyl-pyrrolidin-2-(R)-ylm- 
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ethyl)-naphthalene as a white powder. A sample recrystal- 
lized from elher/hexane had mp 136.5-137° C; [a] D — 
75.4°, c-0.195 (chloroform). Analysis calculated for 
C I7 H„C1N,0 3 : C, 69.74; H, 6.29; N, 6.02. Found: C, 69.75; 
H, 6.00; N,~6.00. 

[0333] To a solutioo of 7-(4<Morobenzamido)-l-(l-t-bu- 
toxycarbonyl-pyrrob'din-2-(R)-ylaiethyl)-naphthalene (0.09 
g, 0.19 mmol) in ether (10 mL) was added ether saturated 
with gaseous hydrogen chloride (27 mL) in portions over 
several hours. The mixture was stirred overnight and con- 
centrated. The residue was triturated with ether and 0.063 g 
(80%) of the title compound was collected as a faint pink 
solid sail, mp 230-231 5° C; [a] D -^*6.8°, c=0.280 (metha- 
nol). Analysis calculated for C,H, 1 C1N 2 O.HCI.O .5H 2 0: C, 
64.39; H, 5.90; N, 6.83. Found: C, 64.49; H, 5.38; N, 6.70. 

[0334] The S enantiomer of the title compound of example 
71 was prepared using the same procedure set forth - in 
Example 71, except that 7-amino-l-(l-t-butoxycarbonyl- 
pyrrobdin-2-(S)-ylmetbyl)-napbtbalene was used in place of 
7-(4-chlorobenzamido)-l-(l-t-butoxycarbonyl-pyrrolidin-2- 
(R)-ylmetbyl)-napbthalene. 

EXAMPLE 72 

[0335] 7-Formamido-l-(pyrrolidin-2-(R)-ylmethyi)-naph- 
thalene hydrochloride 

[0336] A mixture of 7-amino-l-(l-t-butoxycarbonyl-pyr- 
rolidin-2-(R)-ylmethyl)-naphthalene (0.096 g, 0.294 mmol, 
product of example 70), triethylamine (0.055 mL, 0.395 
mmol) and acetyl formyl anhydride (0.050 mL, 0.373 mmol) 
in tetrahydrofuran (5 mL) was refluxed 2 hours. Additional 
acetyl formyl anhydride (0.020 mL) was added and the 
reaction was stirred 1 hour more. The reaction was diluted 
with ether and extracted with water and brine. The organic 
phase was dried, concentrated, and flash chromatographed 
on silica gel (1x4 inches). Elution proceeded as follows: 
10% ethyl acetate/hexane (100 mL), nil; 20% ethyl acetate/ 
hexane (350 mL), nil; 25% ethyl acetate/hexane (750 mL), 
0.076 g (73%) of 7-formamido-l-(l-t-butoxycarbonyl pyr- 
rolidin-2-(R)-ylmethyl)-naphthalene as a pale pink oil. 

[0337] The oil from the above reaction (0.076 g, 0.214 
mmol) was dissolved in ether and ether saturated with 
hydrogen chloride (10 mL) was added in 2 mL portions over 
1 hour. The mixture was stirred overnight at ambient tem- 
perature. The mixture was concentrated under a nitrogen 
stream and the residue was slurried in ether (20 mL). The 
slurry was gently refluxed 1 hour and the material was 
triturated to yield the title compound as a light tan powder, 
mp 223.5-224° C; [a] D — 515°, c=0.295 (methanol). 
Analysis calculated for C^H^O.HCl.l.SH^O: C, 60.47; 
H, 6.98; N, 8.81. Found: C, 60.65; H, 6.69; N..8.72. 

EXAMPLE 73 

[0338] 7-Amino-l-(l-pipcrazinyI)-naphthalene 

[0339] The product of Example 11 (7-benzamido-l-(l- 
piperazinyl)-naphtbalene, (0.063 g, 0.19 mmol) was com- 
bined with hydrochloric acid in ethanol (4 mL) and refluxed 
16 hours. The reaction was concentrated al reduced pressure 
and the residue was neutralized with 4 N sodium hydroxide 
and extracted with methylene chloride. The organic phase 
was washed with brine, dried and concentrated to a tan solid 
(0.041 g). The solid was recrystallized from ethyl acetate/ 



hexane to give 0.020.g (47%) of the title compound as light 
tan crystals, mp 184-186° C. HRMS m/e calculated for 
C M H 17 N 3 : 227.1419. Observed m/e 227.1405. 

EXAMPLE 74 

[0340] 7{Imidazolo-[4 ? 5-b]-pyridin-l-yl)-l-(l-piperazi- 
nyl)-naphthalene 

[0341] A two phase mixture of methylene chloride (50 
mL) and water (100 mL) containing 7-amino-l-(l-piperazi- 
nyl)-naphlhaJene (5.05 g, 22.23 mmol) and sodium carbon- 
ate (2.36 g, 22.23 mmol) was treated with di-tert-butyl 
dicarbonate (4.85 g, 22.23 mmol, in 40 mL methylene 
chloride) dropwise with a 10 mL methylene chloride rinse. 
The reaction was stirred overnight, then the phases were 
' separated. The organic layer was washed with brine, dried, 
concentrated onto silica gel and flash chromatographed 
(1.5x3.5 inches). Elution proceeded as follows: 10% ethyl 
acetate/hexane (700 mL), 1.62 g of 7-ten-butoxycarbony- 
lamino-l-(4-tert-butoxycarbonyl-l-piperazinyl)-naphtha- 
lene as a yellow foam; 10% ethyl acetate/hexane (200 mL) 
and 30% ethyl acetate/hexane (500 mL), 4.18 g of 7-amino- 
l-(4-tert-butoxycarbonyl-l-piperazinyl)-naphthalene as a 
brown foam which had J H NMR 6 7.67 (d, J-8.5 Hz, 1H), 
7.46 (d, J-8 Hz, 1H), 7.35 (d, 1-2.5 Hz, I H), 7.17 (U J-7.5 
Hz, I H), 7.01 (dd, J-117.6hz, 1H), 6.95 (dd, J-2.5, 8.5 Hz, 
1H), 3.90 (br s, 2H), 3.06 (br s, 8H), 1.51 (s, 9H). 

[0342] A mixture of 7-amino-l-(4-tert-butoxycarbonyl-l- 
piperazinyl)naphthalene (0.523 g, 1.60 mmol, product of the 
above reaction), 2-chloronitropyridine-N -oxide (0.335 g, 
1.92 mmoL, product of preparation 6) and 4dimethylami- 
nopyridine (0.195 g, 1.60 mmol) in etbanol (40 mL) was 
refluxed 2 hours. The solvent was removed at reduced 
pressure and the residue was taken up in methylene chloride. 
The organic solution was washed with saturated aqueous 
sodium bicarbonate and brine and the aqueous washes were 
back extracted (5x) with methylene chloride. The combined 
organic phase was dried, concentrated onto silica gel and 
flash chromatographed (1x3 inches). Elution proceeded as 
follows: 50% ethyl acetate/hexane (200 mL) and 75% ethyl . 
acetate/hexane (200 mL), nil; 70% ethyl acetate/hexane (100 
mL) and ethyl acetate (300 mL), 0.458 g (61 %) of 7-(3- 
nitro-l-oxido-2-pyridylamino)-l-(4-tert-buloxycarbonyl-l- 
piperazinyl)-naphlhalene as a dark red foam which was 
suitable for use without further purification. A sample 
recrystallized from elher/hexane as orange crystals had mp 
191-193° C. Analysis calculated for C 24 H 21 N s 0: C, 61.92; 
H, 5.85; N, 15.04. Found: C, 61.59; H. 5.79; N, 14.54. 

[0343] Amixture of 7-{3nitro-l-oxido-2-pyridylamino)-l- 
(4-tert-butoxycarbonyl-l-piperazinyl)-naphthalene (0.40 g, 
0.86 mmol, product of the above reaction), ammonium 
formate (1.0 g, 17.2 mmol), and 10% palladium on carbon 
(0.15 g) in ethanol (30 mL) was refluxed 4 hour while 
continually returning sublimed ammonium formate back 
into the reaction. The solvent was removed at reduced 
pressure and the residue was taken up in methylene chloride. 
The organic solution was washed with water and brine, dried 
over calcium sulfate, and concentrated. The residue was 
flash chromatographed on silica gel (1x3 inches). Elution 
proceeded as follows: 25% ethyl acetate/hexane (100 mL), 
nil: 35% ethyl acetate/hexane (250 mL), 0.25 g of product. 
The product was treated .with activated carbon, filtered, and 
concentrated. The residue was recrystallized frim ethyl 
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acetate/ether lo give 0.11 g (30%) of 7-(3-amino-2-pyridy- 
lamino)-l-(4-tert-butoxycarbonyl-l-piperazinyl ^naphtha- 
lene as while crystals which were sensitive to air (turn brown 
on air exposure) and had mp 183-184° C. Analysis calcu- 
lated for C, 4 H J9 N 5 0 2 : C, 68.71; H, 6.97; N, 16.69. Found: 
C, 68.76; H, 6.58; N, 16.56. 

[0344] A mixture of 7-{3-amino-2-pyridylamino)-l-(4- 
tert-butoxycarbonyl-l-piperazinyl)-naphthalene (0.124 g, 
0.296 mmol, product of the above reaction) and ethoxym- 
ethylenemalononitrile (0.47 g, 0.385 mmol) in isopropanol 
(7 mL) was refiuxed 4 hour. Additional ethoxymethylen- 
emalononitrile (0.035 g) was added and the reaction was 
refiuxed overnight. The reaction was concentrated onto 
silica gel and flash chromatographed (1x3.5 inches). Elution 
proceeded as follows: 10% ethyl acetale/hexane (400 mL), 
nil; 20% ethyl acetate/hexane (300 mL), unweighed isopro- 
poxymetbylenemalononitrile; 20% ethyl acetate/hexarje (50 
mL) and 40% ethyl acetate/bexane (300 mL), 0.082 g (65%) 
of 7-(imidazolo-[4,6b]-pyridin- 1-yl)- 1 -(4-tert-butoxycarbo- 
nyl-l-piperazinyl)-naphthalene as a tan oily foam which was 
suitable for use as obtained which bad *H NMR 6 8.76 (d, 
J-2 Hz, 1H), 831-8.48 (m, 2H), 8.20 (dd, J-l.5,8 Hz, 1H), 
8.04 (d J-9 Hz, 1H), 7.84 (dd, J-5,8 Hz, 1H), 7.65 (d, J=8 
Hz, 1H), 7.49 (t, J-8 Hz, 1H), 7.36 (dd, J-5, 8 Hz, 1H), 7.17 
(d, J-7.5 Hz, 1 H), 4.20-330 (br coelesced signal, 4H), 3.16 
(br s, 4H), 1.51 (s, 9H). 

[0345] A solution of 7-(lmidazolo-[4,5-b]-pyridin-l-yl)- 
l-(4-tert-butoxycarbonyl-l-piperazinyl)-naphthalene (0.076 
g, 0.177 mmol) in ethanol (6 mL) was treated with hydrogen 
chloride saturated dioxane (4 mL). The mixture was stirred 
10 hours at room temperature and a fine precipitate formed. 
The solvent was removed at reduced pressure and the 
residue was dissolved in hot methanol and filtered. The 
filtrate was concentrated to about 4 mL at the boil and treated 
with ethanol (3 mL). The white crystals obtained on cooling 
were collected and washed with cold ethanol to give 0.022 
g (33%) of the dihydrochloride of the title compound, mp 
>250° G. Analysis calculated for C^N^Hd: C, 59.71; 
H, 5.26; N, 17.41. Found: C, 59.72; H, 5.29; N, 16.62. 

EXAMPLE 75 
[0346] 7-(l,2,3-Triazolo-[4,5-b]-pyridin-l-yI)-l-l-piper- 
azinyl)-napbthalene 

[0347] A mixture of 7-(3-amino-2-pyridylamino>l-(4- 
tert-butoxycarbonyl-l-piperazinyl)-napbthalene (0.038 g, 
0.0906 mmol, intermediate of example 74) In 5% sulfuric 
acid (13 mL, precooled to 0° C.) was treated with sodium 
nitrite (0.0066 g, 0.095 mmol) in water (0.1 mL) with a 
water rinse (2x0.1 mL). The heterogeneous mixture was 
stirred 40 minutes at 0° C. The reaction was diluted with ice 
and neutralized with 1 N sodium hydroxide. The reaction 
was extracted with methylene chloride and this organic 
phase was washed with saturated aqueous sodium bicarbon- 
ate and brine, dried, and concentrated lo yield 7-(l,2,3 
riazolo-[43b]-pyridin-l-yi)-l-(4-tert-butoxycarbonyl-l- 
piperazinyl)-naphtbalenc as a brown oil (0.034 g, 87%) 
which was suitable for use without purification. A sample 
treated with activated carbon in methylene chloride and then 
recrystallized from ether/bexane had mp 173-175° C. Analy- 
sis calculated for C„,H J(S N 6 0 2 : C, 66.96; H, 6.09; N, 19.52. 
Found: C, 66.61; H. 6.18; N, 19.28. 
[0348] A solution of 7-(l,23-triazoio-[43-b]-pyridin-l- 
yl)-l-(4-ten-butoxycarbonyl-l-piperazinyl)-naphthalene 



(0.075 g, 0.174 mmol, product of the above reaction) in 
ethanol (4 mL) was treated with hydrogen chloride saturated 
dioxane (4 mL) and the mixture was stirred at room tem- 
perature 10 hours. The solvent was removed at reduced 
pressure and the residue was dissolved in hot methanol. The 
methanol solution was filtered hot and the filtrate was 
concentrated at the boil to about 1 mL Yellow crystals 
formed on cooling. These crystals were collected to give 
0.031 g (48%) of the hydrochloride the title compound, mp 
>250° C. Analysis calculated for C^HjeNsHCl: C, 62.21; 

H, 5.22; N, 22.91. Found: C, 62.11; H, 5.11; N, 2233. 

EXAMPLE 76 

[0349] l-(4-Methylpiperazin-l-yl)-7-(pyrimid-5-yl)naph- 
thalene 

[0350] A mixture of 7-trifluoromethylsulfonyloxy-l-(4- 
methylpiperazin-l-yl)napbthalene (0.250 g, 0.67 mmol), 
bis(triphenylphosphine)palladium[II] chloride (0.025 g, 
0.036 mmol), 5-trimethylstannylpyrimidine (0.178 g, 0.74 
mmol, from Preparation 6), triethylamine (0.45 mL, 3.23 
mmol), lithium chloride (0.088 g, 2.07 mmol), 2.6-di-terl- 
butyl-4-methylphenol (approximately 0.01 g), and N,N- 
dimethylformamide (1 2.5 mL) was heated between 100° C. 
to 115° C. under nitrogen for 45 minutes. The resulting 
mixture was concentrated via evaporation under reduced 
pressure, and the residue was column chromatogTaphed 
using silica gel (approximately 25 g) and elution with 
9:1:0.1 [methylene chloride/methanol/ammonium hydrox- 
ide] to afford the title compound (0.060 g, 0.20 mmol, 29%) 
as a pale yellow foam: Rf=0.15 in 20% methanol in ethyl 
acetate; 13 C NMR (CDC1 3 ) 6 157 J, 155.0, 149.8, 134.6, 
.1343, 130.8, 129.9, 129.0, 127.1, 124.0, 123.4, 122.1, 
116.0, 55.4, 52.7, 45.9; LRMS (m/z, relative intensity) 304 
(M+, 7), 240 (100), 225 (15), 196 (16), 169 (44), 155 (33), 
141 (16); HRMS m/e calculated for C 19 H 20 N 4 304.1690. 
Observed m/e 304.1689, 

EXAMPLE 77 

[0351] 7-(5-Cyanopyrid-3-yl)-l-(4-methylpiperazin-l-yl) 
naphthalene 

[0352] A mixture of 7-trifluoromethylsulfoQyloxy-l- 
(4metbylpiperaziD-i-yl)naphthalene (0327 g, 1.53 mmol), 
bis(tripbenylphosphine)palladium[lI] chloride (0.537 g, 
0J7 mmol), 5-cyano-3-trimetbylstannylpyridine (0.0.450 g, 

I. 69 mmol, from preparation 7), triethylamine (1.02 ml, 7.34 
mmol), lithium chloride (0.194 g, 4.59 mmol), 2,6-di-lert- 
butyl-4-methylphenol (approximately 0.01 g), and N,N- 
dimethylformamide (6 mL) was. heated between 100° C. to 
115° C. under nitrogen for 1.5 hours. The resulting mixture 
was concentrated via evaporation under reduced pressure, 
and the residue was column chromatographed using silica 
gel (approximately 25 g) and elution with 5% methanol in 
ethyl acetate to afford the title compound (0.170 g, 032 
mmol, 34%) as a pale vellow foam: R^O.40 in 5% methanol 
in ethyl acetate; J H (CD 3 OD) S 9.08 (d, J-2.2 Hz, 1H), 8.82 
(d, J-2.2 Hz, 1H), 8.43 (t, J-2.0 Hz, 1H), 8.36 (br s, 1H), 
7.92 (d, J=8.5 Hz, 1H), 7.70 (dd, J-1.8 and 83 Hz, 1H), 7.57 
(br d, J-8.2 Hz, 1H), 7.44 (t, J-7.8 Hz, 11), 7.17 (d, J=7.3 
Hz, 1H), 3.20-3.00 (br s, 4H), 2.85-2.65 (br s, 4H), 2.40 (s, 
3H); LRMS (m/z, relative intensity) 328 (M+, 100); HRMS 
m/e calculated for C„H N 4 328.1690. Observed m/e 
328.1715 
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EXAMPLE 78 

[0353] Genera] Procedure for the Synthesis of (1 -piper- 
aanyl)naphthyl-7-yl ethers. 

[0354] To a flame dried round bottom flask was added 
7-bydroxy-l-(4-methyl-l-piperazinyl)napbthalene (030 g, 
1.23 mmol), anhydrous N.N-dimetnylformamide (3 mL), 
and 60% dispersion of sodium hydride in mineral oil (0.060 
9; 1.47 mmol, 1.2 eq). The resulting suspension was heated 
for twenty minutes at 40° C, and the resulting reaction 
mixture was then allowed to cool to room temperature. A 
suspension of the appropriate alkylating agent or appropriate 
electrophile (135 mmol, 1.1 eq), anhydrous DMF (1 mL) 
and 60% sodium hydride (0.075 grams 0.00183 moles) was 
then added slowly over 30 minutes in three portions to the 
reaction mixture, and the resulting mixture was heated at 80° 
C. The progress of the reaction was monitored by TLC, and 
reaction completion was determined by consumption of 
7-bydroxy-l-(4-methyl-l-piperazinyl)naphthalene as deter- 
mined by TLC. Upon determination of reaction completion, 
DMF was then removed in vacuo, and the residue was 
partitioned between methylene chloride (40 mL) and satu- 
rated sodium bicarbonate solution (40 mL). The organic 
layer was removed, dried (NajSO,,), and concentrated in 
vacuo. The resulting residue was purified by flash column 
chromatography using silica get (15 grams) and elution with 
12:1:0.04 [CH 2 C1 2 : methanoI:NH 4 OH] to afford the title 

[0355] Using the above general procedure, the following 
compounds were prepared: 

[0356] A. 2-[8-(Methylpiperazin-l-yi)naptbalen-2-yloxy] 
nicotinonitrile 

[0357] 2-Chloro-3-cyanopyridine was the electrophile. 
Chromatography afforded the title compound (33%) as an 
amorphous solid: HRMS m/e calculated for C^H^N/) 
344.1637. Observed m/e 344.1618; I3 C NMR (CDC1 3 ) 6 
46.2, 52.9, 55.6, 97.7, 114.6, 115.0, 115.7, 1181, 121.1, 

123.4, 125.8, 129.9, 130.1, 132.7, 143.5, 149.6, 150.0, 

151.5, 163.9. 

EXAMPLE 79 

[0358] 8-(4-Methylpiperazin-l-yl)naphthalene-2<ar- 
boxylic Acid Pbenylamide 

[0359] To a flame dried 3-Deck flask were added 7-trif- 
luoromethylsulfonyloxy-l-(4-methylpiperazin-l-yl)naph- 
thalene (0.95g, 2.54 mmol), aniline (0.35 mL, 3.81 mmol), 
and trietbylamine (039 mL, 2.79 mmol). A balloon of 
carbon monoxide provided a CO atmosphere above the 
reaction mixture via the reflux condenser. The reaction 
contents were heated at 100° C. for ten minutes. The solution 
was then cooled to 70° C, and bis(triphenylpbosphine)pal- 
ladium[II] chloride (0.036 g, 0.05 mmol, 2 mol %) was 
added to the reaction solution. The resulting reaction mix- 
ture was stirred at 100° C. for 19 hours. Then the CO balloon 
was refilled with CO, additional trietbylamine (approx. 0.5 
mL) was added, and this mixture was stirred at 100° C. for 
5 hours. Ethyl acetate (25 mL) was added to the cooled 
reaction mixture, and this mixture was then filtered through 
Celite®. The filtrate was concentrated in vacuo. The residue 
was purified using flash column chromatography using silica 
gel (30 g) and elution with 5% methanol in ethyl acetate to 
afford the title compound (0.090 g, 10%) as an amorphous 



solid: Rf=0.42 in 9:1:0.1 methylene chloride/methanol/am- 
monium hydroxide; HRMS m/e calculated for C^lLjNjO 
345.1843. Observed m/e 345.1873; 13 C NMR (CDC1 3 ) 5 
46.0, 52.9, 55.4, 115.9, 120.3, 123.2, 123.3, 123.7, 124.6, 

128.0, 128.1; 129.1, 131.5, 136.2, 138.1, 150.5, 167.0. 

EXAMPLE 80 

[0360] 8-(4-Metbylpipera7.in-l-yl)naphthalene-2carboxy- 
lic Acid 4-chlorobenzylamide 

[0361] A mixture of 7-trifluoromethylsu]fonyloxy-l-(4- 
methylpiperazin-l-yl)naphthalene (9.0 g, 24 mmol), bis 
(tripbenylpbosphine) palladium chloride (0.36 g, 0.51 
mmol) and methanol (90 mL) was warmed to 60° C. under 
a balloon of carbon monoxide for 96 hours. The reaction was 
cooled to room temperature and charged with additional 
catalyst (0.28g, 0396 mmol). The mixture was again placed 
under a carbon monoxide atmosphere and refluxed 40 hours. 
The reaction was cooled filtered and concentrated to a brown 
oil. This residue was flash cbromatographed on silica gel 
(300 g). Elution was 30:1:0.03 ethyl acetate, methanol, 
ammonium hydroxide to afford 2.7 g (39.5%) of methyl 
8-(4-methylpiperazin-l-yl)naphthalene-2carboxylate as a 
light yellow solid: tic: Rf-0.32 (10:0.5:0.05, ethyl acetate, 
methanol, ammonium hydroxide), 13 C NMR 5 16736, 
150.32, 136.85, 128.64, 128.39, 127.83, 126.58, 125.89; 
125.19, 12337, 11557, 55.22, 5233, 52.17, 4534,HRMS 
m/e calculated for C^H^N^: 284.152. Observed m/e: 
284.1613. • 

[0362] A mixture of the above ester (156 g, 5.48 mmol), 
methanol (50 mL) and lithium hydroxide (1.15 g, 27.4 
mmol) was refluxed 22 hours. The reaction was concentrated 
and the residual solid was treated with hydrochloric acid in 
dioxane (32.9 mL, 32.9 mmol, 1 N). Water (3 mL) was 
added to yield a clear solution which was concentrated in 
vacuo to afford 8-(4-metbylpiperazin-l-yl)oaphthalene-2- 
carboxylic acid hydrochloride as a solid which also con- 
tained lithium hydrochloride, This material was used with- 
out purification and assumed to be a quantitative yield 
reaction. HRMS mile calculated for C Ifi H 18 N-0 2 : 270.1370. 
Observed m/e: 270.1360. 

[0363] A mixture of the above acid (0.25 g, 0.82 mmol), 
methylene chloride (4 mL), N-methylmorpholine (0.31 mL, 
2.87 mmol), 1-hydroxy benzotriazole hydrate (0.12 g, 0.9 
mmol), 4-chlorobenzylamine (0.1 mL, 0.82 mmol) and 
l-cyclohexyl-3-(7-morpholinoethyl) carbodiimide p-tolu- 
enesulfonate (0.69 g, 1.62 mmol) was stirred 17 hours at 
ambient temperature. The reaction was diluted with water 
' (10 mL) and methylene chloride (10 mL) and adjusted lo pH 
9 by addition of saturated aqueous sodium carbonate. The 
phases were separated and the organic layer was dried over 
sodium sulfate and concentrated to a yellow solid. This 
material was purified by flash chromatography on silicon gel 
(6 9). Elution with 12:1:0.04, methylene chloride, methanol, 
ammonium hydroxide gave 0.07 g (21.8%) of the title 
compound as a solid: mp 72-74° C; tic: Rj-0.28 (12:1:0.04, 
methylene chloride, methanol, ammonium hydroxide); 13 C 
NMR 8 168.04, 150.69, 137.09, 136.16, 133.17, 130.82, 

129.01, 128.90, 128.77, 128.18, 127.91, 123.84, 123.30, 
123.07, 115.61, 55.47, 53.10, 46.13, 43.34. HRMS m/e 
calculated for C^H^ClNjO: 393.1607. Observed m/e: 
393.1642. 
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EXAMPLE 81 

[0364] 7-(3Methoxypbenyl)-l-(4-methylpip6ra2an-l-yl) 
naphthalene 

[0365] A mixture of 3-metboxy-l-bromobenzene (0.089 
mL, 0.71 mmol), 7-trimethylstannyl-l-(4-metbylpiperazio- 
l-yl)naphthalcne (0.25 g, 0.64 mmol), bis-(acetonitrije) pal- 
ladium chloride (0.0085 g, 0.032 mmol), tri(3-metboxypbe- 
nyl)phasphine (0.023 g, 0.064 mmol), and butylated 
hydroxytoluene (BHT, about 0.001 g, antioxidant) in dim- 
ethyl formamide (12 mL) was warned to 110° C. for 2 hours. 
The reaction was cooled to room temperature and diluted 
with 1 N aqueous lithium chloride (25 mL) and 1 N sodium 
hydroxide (2 mL); then extracted with ether (3x). The 
combined ether layer was washed with 1 N aqueous lithium 
chloride and brine. The organic phase was dried over cal- 
cium sulfate and concentrated. The residue was purified by 
flash chromatography on silica gel (1x25 inches). Elulion 
proceeded as follows: 75% ethyl acetate/hexane, 200 mL, 
nil; 2% methanol ethyl acetate 200 mL and 10% methanol/ 
ethyl acetate, 200 mL, 0.084 g of an oil. This oil was further 
purified by kugelrohr distillation (1 mm Hg). The distillation • 
proceeded as follows: 110-130° C, 0.014 g of a mixture of 
the title product and 7-methyl-l-(4-metbylpiperazin-l-yi) 
naphthalene: 200-220° C, 0.062 g (23%) of the title com- 
pound as a yellow oil: J H NMR 6 8.43 (incompletely 
resolved dd, J-1.2 Hz, 1 h), 7.90 (d, J 9 Hz, 1H), 7.74 (dd, 
J-2, 8.5 Hz, 1H), 7.58 (d, J-8 Hz, 1H), 7.43 (sym m, 2H), 
7 .34 (dt, J=1.5, 75 Hz, 1H), 7.29 (5, J-2 Hz, 1H), 7.14 (dd, 
J-l, 15 Hz, 1H), 6.96 (ddd, J 1, 2.5, 8 Hz, 1H), 3.92 (s, 3H) 
3.20 (br s, 4H), 2.75 (br s, 4H), 2.44 (s, 3H).The product was 
dissolved in chloroform and HCL gas was bubbled through 
the solution to form the hydrochloride salt. Concentration of 
this solution to about 1 mL at the boil and addition of about 
1 mL of ether caused the white crystalline product to 
precipitate. The hydrochloride salt weighted 0.057 g: mp 
236-238° C. Analysis calculated for C^H^O-Hd: C, 
71.63; H, 6.83; N, 7.59. Found: C, 71.31; H, 6.92; N, 759. 

EXAMPLE 82 

[0366] l-(l-MethylpiperidiD-4-yl)-7-naphthalene car- 
boxylic acid 4-chlorobenzylamide 

[0367] A mixture of l-(lrmethylpiperidin-4-yl)-7-trifluo- 
romethylsulfonyloxynaphthalene. (1.0 g, 2.69 mmol), 
4-chlorobenzylamine (059 mL, 4.84 mmol) and bis (triph- 
enylphosphine)palladium chloride (0.095 g, 0.13 mmol), 
and trietbylamine (0.56 mL, 4.04 mmol) was blanketed with 
an atmosphere of carbon monoxide (with the aid of a 
balloon) and heated to 110-120° C. for 2 hours. Additional 
4chlorobenzylamine (0.2 mL) was added and the reaction 
was heated under carbon monoxide for 17 hours more. The 
reaction was cooled to room temperature and taken up in 
ethyl acetate. The mixture was extracted with water and 
brine, dried over calcium sulfate, and concentrated. The 
residue was flash chromatographed on silica. gel (1.5x2.5 
inches).. Elution proceeded as follows: ethyl acetate, 350 
mL, nil; 2% methanol/ethyl acetate, 300 mL, nil; 4% metha- 
nol/1% triethylamine/ethyl acetate, 200 mL, 0.085 g of 
impure product. Continued elution with 4% methanol/1% 
trietbylamine/etbyl acetate, 200 mL, 0.266 g (25%) of the 
title compound as a yellow oil. *H NMR (DMSO,) 6 8.74 (s. 
1H), 7.90 (d, J-85 Hz, 1H), 7.73 (dt, J-l .5, 85 Hz, 2H), 
7.58-7.48 (m, 2H), 7.35 (s, 4H), 6.63 (br t, J-6 Hz, 1H), 4.70 



(d, J-6 Hz, 2H), 3.42 (quintuplet, J-8 Hz, 1H), 3.05 (br d,. 
J-12 Hz, 2H), 238 (s, 3H), 2.23 (sym m, 2H), 1.99-1.92 (m, 
4H). HRMS m/e calculated for C^H^ClNoO: 393.1733. 
Observed m/e: 393.1747. 

[0368] Synthesis of intermediates used in the above 
Examples are described in the preparations below. 

Preparation 1 

[0369] 7-hydroxy-l-(4methyl-l-piperazinyl-3,4-dihy- 
dronaphthalene 

[0370] 7-Hydroxy-a-tetralone (1.0 g, 6.17 mmol, Corey 
and Estreicher, Tetrahedron Lea., 1981, 22, 603) 
and 1 -methylpiperazine (2.2 mL, 19.83 mmol) were dis- 
solved in dry THF (90 mL) and chilled to 0° C. Titanium 
tetrachloride (0.91 mL, 8.3 mmol) was allowed to run down 
the side of the reaction vessel into the reaction via syringe 
to give a vigorous reaction which caused the solution to turn 
orange-red. The mixture was allowed to warm to ambient 
temperature and stir 15 hours. A 2:1 mixture of water and 
concentrated ammonium hydroxide (90 mL) was added and 
the mixture was extracted with ethyl acetate. The organic 
phase was dried over calcium sulfate and concentrated to 
give 1.48 g of crude enamine which was used immediately 
without characterization. (This enamine was not stable to 
chromatography but did show a characteristic signal in the 
l n NMR for the enamine vinyl proton at 5.28 ppm with a 4.7 
Hz coupling constant). 

Preparation 2 

[0371] 7-Hydroxy-l-(4methyl-l-piperazinyl)-naphthalene 

[0372] 10% Palladium on carbon (1.16 g) and 7hydroxy- 
l-4-methyl-l-piperazinyl)-23-dihydronaphthalene (1.48 g, 
6.06 mmol) were slurried in toluene (100 mL) and refluxed 
16.5 h. The mixture was cooled, filtered, and concentrated. 
The product was purified by flash chromatography on silica 
gel (1x6 inches). Elulion with 50% ethyl acetate/hexane 
followed by 100% ethyl acetate gave 051 g (34%) of the 
title product as a light pink foam. A sample was recrystal- 
lized from ether to give a cream colored solid for analysis: 
mp 184-185° C. Analysis calculated for Ci 5 H J8 NjO: C, 
74.35; H, 7.49; N, 11.56. Found: C, 74.05; H, 7.03; N, 11.42. 

Preparation 3 

[0373] 7-TrimetbylslannyI-l-(4-methyH-piperazinyl)- 
naphthalene 

[0374] 7-trifluoromethylsulfonyloxy-l-(4-methyl-l-pip- 
erazinyl)-naphthalene (2.0 g, 5.34 mmol), hexamethylditin 
(1.92 g, 5.86 mmol), lithium chloride (0.68 g, 16 mmol), 
telra (triphenylphosphine) palladium (0.24 g, 0.21 mmol) 
and butylated hydroxytoluene (a few crystals, antioxidant) 
were combined in dry dioxane (50 mL) and refluxed 45 
minutes. The mixture was cooled and quenched with satu- 
rated ammonium chloride (50 mL). The mixture was 
extracted with ether (2x) and the combined organic phase 
was washed with brine, dried over magnesium sulfate, and 
concentrated to a brown oil. Flash chromatography on silica 
gel (2x4 inches) with 50% ethyl acetate/bexane elution gave 
0.77 g (37%) of the title product as a light brown oil which 
slowly solidified. The product was suitable for use In 
subsequent reactions but was not analytically pure: J H NMR 
8 8.36 (s with Sn coupling, 1H), 7.80 (d, I -8 Hz, 1H), 



